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Goodrich Hose 


FOR MECHANICAL USE 


Air Drill Hose 
Steam Hose 
Pneumatic Tool Hose 





Distinguished by 
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be 


MANUFACTURED BY 


GAe B. F. Goodrich Co., AKron, Ohio 


CHICAGO PHILADELPHIA BOSTON ST. LOUIS DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITTSBURG ATLANTA 
CLEVELAND PARIS LONDON 


Our Products are also handled in 
NEW YORK by BUFFALO 


THE B. F. GOODRICH COMPANY OF NEW YORK 


and in 
SAN FRANCISCO LOS ANGELES SEATTLE 





Published by THE COMPRESSED AIR MAGAZINE CO., Easton, Pa. 
NEW YORK, Bowling Green Building LONDON, 165 Queen Victoria Street 


Classified Buyers’ Guide, Page 12. Index to Advertisers, Page 8. 





COMPRESSED AIR MAGAZINE June, 1911, 7 





. x *% . 


LUBROLEINE OILS 


The world’s standard lubricants for machinery propelled by compressed air. 


Lubroleine-Air-Cylinder Oil, Lubroleine-B-Steam Cylinder Oil, 
(non-carbonizing) . e e 
Lubroleine Air Drill Oil, Lubroleine Steam Drill Oil, 
Lubroleine-B-Engine Oil, 
(for compressor bearings and electric air drills). 
Write for prices and full information. 





Fiske Brothers Refining Company 


ESTABLISHED 1870 
New York, U. S. A. 


Cable Address: ‘“‘LUBROLEINE.” 


HAMMER DRILLS 


A lot of misconception has been created about the hammer drill 
problem. After all, it is simply a problem of drilling rock econom- 
ically under certain special conditions. 

We have built and sold more standard rook drills than all other manufacturers 
combined. If you will fully grasp that fact in all its force, you will have one 
all-sufficient reason for standardizing on Ingersoll-Rand Hammer Drills. 

For they are built by our rock drill experts, in the same shops, by the 
same methods, with the same care, as Ingersoll-Rand Rock Drills. 

Nothing is slighted in our works. We have only one standard; and 
whether that is applied to a hammer drill, a rock drill, or a com- 
pressor, it means it must be as good as we know how to make it. 

This is your assurance of satisfaction. 


INGERSOLL-RAND COMPANY 
11 Broadway - - - NEW YORK 


Offices in all the Principal Cities of the World. 
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The Isbell Vanner 


Is being adopted by all modern concentrating mills 
where up-to-date equipment and close saving, combined 


with economy of operation, are sought for. 











The Isbell Vanner is as far in advance, from both a mechanical 


and metallurgical standpoint, of the present type of vanning 
machines. as the present day percussion table is ahead of the old 
Gilpin County Bumper. 


Adopted by one of the largest concentrating plants now in course 
of construction. 


Send for Bulletin No. 700. 


THE GALIGHER 
MACHINERY COMPANY 


Manufacturers and Sole Agents 


J. E. GALIGHER, Manager SALT LAKE CITY, UTAH 
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“Sullivan Value” 


in tandem Corliss 
two stage air com- 
pressors is a union 
of purchase econ- 
omy and operating 
economy which en- 
ables steam power 
to be turned into 
air power more 
cheaply than any 
method yet devis-d. 
These compressors 
operate with all the 
fuel economy and 
smoothness of the 
best cross com- 
pound type. 

Their compactness permits ‘‘cross compound’’ expense tor house room and foundations to be re- 
duced more than one-half. 

Their simplicity and the fact that they are built in standard sizes and quantity, give the 
purchaser important economies in first cost. Ask for New Bulletin No. 958-D. 


ROCK DRILLS DIAMOND DRILLS CHANNELLERS COAL CUTTERS 





x LJ 
neve, SUllivan Machinery Co. .......... 
Birmingham Ala, ELPate 180 MICHIGAN AVENUE New ork Selt Lake 
Searel Bate. Noowsc. CHICAGO, ILL. fisier See weet 














Lidgerwood Hoisting Engines 


we) 









STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 





All made by the duplicate part system, 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car Hauling, etc., up to 1,000 H. P., 
built to order. 


LIDGERWOOD STANDARD CONTRACTOR’S HOIST 


Lidgerwood Mfg. Co., 96 Liberty. St., New York, N.Y. 
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The Slogan of the Cameron:—“Character: The Grandest Thing.” 


Cameron Pumps 





Removable Bushing Pattern for Handling 
Very Gritty Water. 


The Removable Bushing Pump does the work very efficiently. 

Where the water is very gritty and the space limited, you will find 
that the CAMERON PISTON PUMP, fiitted with Removable Bush- 
ing of iron or composition, is the cheapest and most satisfactory 
pump you can buy. 

This Bushing, as it wears, can be turned within the water cylinder, 
greatly increasing the length of service and reducing the cost of 
maintenance. 

CAMERON PUMPS are very simple, durable and reliable, and are 


so widely used because their high pumping efficiency is maintained 
without constant care and watchfulness. 





Catalog No. 11 Illustrating and Describing all types of 
Cameron Pumps, sent on request to interested pump users. 


A. $. CAMERON STEAM PUMP WORKS 


FOOT OF EAST TWENTY-THIRD STREET, NEW YORK 
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MASON Gardner -Rix Compressor 
Reducing Valves 


ARE THE WORLD’S STANDARD 


Will reduce and ~ 
maintain an even 
pressure of 





Steam, 
* 
Air 
or Enclosed, Self-Oiling and Noiseless. 
High Speed—single and duplex types. 
Water Automatic lubrication, no cross heads or stuff- 
ing boxes. Renewable bearings. 
Can be directly connected to gasoline engine or 
motor. 
WRITE FOR NEW CATALOGUE Write for information on this machine, also on 


our horizontal belt and steam compressors, 


Mason Regulator Co. 


Gardner Governor Compressor Co. 
Boston, Mass., U. S. A. ite 4 . 


QUINCY, ILL. 











The C. & G. Cooper Company 


ENGINE BUILDERS 


st 


Steam Gas 
Engines Engines 
50 350 
to to 
10,000 3,000 
ae. H. P. 





THE HOME OF THE COOPER 


Home Office and Works—MT. VERNON, Ohio. 


BOSTON, 201 Devonshire Street PITTSBURG, 604 Frick Building 
NEW YORK, 1419 Bowling Green Building CHARLOTTE, N. C., Court House Square 
PHILADELPHIA, Drexel Building CHICAGO, 1539 First National Bank Building 


DETROIT, 804 Ford Building 
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AIR COMPRESSORS 


Built to Deliver Compressed 
Air at the Lowest Total Cost. 


Some buyers figure a long 
time over the first cost 
of an air compressor, 
forgetting that the 
cost per cubic foot 
of air delivered over 
a period of months 
and years is the 
only true criterion of 
compressor value. 

What is the cost of air per 
cubic foot? It is the 
total cost for power, 

operation, maintenance and attendance of the compressor, divided 
by the gross actual displacement in cubic feet over the 
period under consideration. 

This being the case, it is sound business policy to pay a fair price for 
a high-class compressor whose actual capacity is practically its 
piston displacement, and which has the quality which keeps 
down operating and up-keep charges. 

Ingersoll-Rand Compressors have the design, materials and 
workmanship which afford the largest actual delivered 
capacity with the least cost for power, operation, up- 
keep and attention. 


Our compressor literature is convincing and instructive. 


Rock Drills Air Tools Air Hoists Coal Cutters Core Drills 


Ingersoll-Rand Co. 








NEW YORK LONDON 
DOMESTIC OFFICES: 
Birmingham Butte Cleveland Duluth Philadelphia St. Louis San Francisco 
Boston Chicago Denver El Paso Pittsburg Salt Lake Seattle 
FOREIGN OFFICES: 
Budapest Johannesburg Melbourne Montreal Valparaiso 
Dusseldorf Kobe Mexico Paris Yokohama 





Tell the Advertiser You Saw His Ad. in COMPRESSED AIR MAGAZINE. 











COMPRESSED AIR MAGAZINE 





June, tort. 





INDEX TO ADVERTISERS. 


American Metal Hose Co..... sp GARR ES OURS o kee whentnee 

NDE MINING etc on cs ous ceaubs.eusev eneae ) 
ER Deb etaueuulbes bepshe boss vweytebaictanen<sscccons 14 
Pe NINN hanes nance tosses 64s benede'Seasa tenon. ee 12 
NE Sc cck Where Guesen chins ceres sbeebs cebses eee 18 
SNR, Oo CESS. 5 is icaueuis wba osbeee essen 18 
Brown & Seward..... SSRnbSibbe bee wpenses Skbeboieew se caen® 15 
Baldwin Locomotive Works. o..e.sccccccsccces seccccesee II 
Bury Compressor Co,......... (avtchesbavensten Back Cover 
Cameron Steam Pump Works, A.S.........sceeeeee ees 5 
Chicago Pneumatic Tool Co............00-eee0e Back Cover 
Continental Oil Co............. ee eben eusaee 5 ate 
MIRE MOTE AR youre = succcwb ybsecsssweeesaccabecde’s 6 
(OE Be a eee caepe 16 
Se ED EDN EEC. onts ce veeeakeven'eece.acesisesaes 1o 
a re 

Engineering Digest....... bby kuebe awh se cudsse oie enenees 

i OP REINIS - -.- 5.55.5 cpeessweceiertessoevseussws 

OREN DUNE sh nneeessse Secckcc avecnsinese cess cusses’ 


ee NOMEN So So. ue n b.vegeeeesnsaeaseewaces: SR 


I RE ED. 6 ciciwesvcawecveew seseweaenes reese 3 
ORIN EDs pcck kh dese. x esses bse sinhe cntsvces'ccse..0 
cS ES ee Front Cover 
a NESE cess gab es vues inns st eudeiessenbes sass 12 


famereeon Seppls oe. 2... ....06050.00.0600: i aaa oeess 





Ingersoll-Rand Co..... vareans: cvs BE a ae 7and 2 
Janney, Steinmetz & Co...... aod Savas ania wean s a eses 14 
DOES GEE. COD. sec nse 000050 wednicses 66000 05000d0r00e seve 3 
Ladew, Edw. R.......ecee0 peahinne ae eswak tease sesae sexves 
Lidgworwood Mfg. Co. «cess cessscscccovscccees see cakeeiens 4 
McKiernan-Terry Drill Co. .....cccc-cccvecsces cocecccsee 18 
MoNab & Harlin MEP. Oo., ..0cccvereges cerceceesscevecec 12 
PEO SLOOIOR OE GIR i inc eres Soins, Be sss seenceaciesecsccse. & 
Metric Metal Works... .. 0.0. cccccccccecccsccccccccece esos 19 
DRI Be EOIN oasis 6550 ince ccncstinven gees) 5050940 s08000 
Mining & BSolemtihe Freee sc osc. vsscccovese cece see = 
National Brake & Electric NO nnn 65 5.04050 055.000 b06s:0ce0s 13 
CPU A BOR is SI bois Skin 09.0608 6 dccdevcsdveceseec ces 17 
Pangborn Company, Thomas W............seccceeesees 10 
PSC THSOCEOT TOO races oak o4 Sisckssinec 05% :2ecenses 17 
Porter Co., H. K.ccececscceesceeeeeeeee ee enerenee cece nee: Il 
PEE SIO. WY ih kcevns cackeees tsnedasecesesees ci Tesesasace 14 
PR cece FAS cag caeenaaunenteh euerea es 9 
QURETY. 0000 csccrccsee..sveseeceeserecncsseevseecoceeeccoces 13 
ROPUDNC Raber Cees sccccsccccvessedescesecccesccsces 10 
fis FOUN MBs Race oune es pounn «65000 dens e0ebeesese si esaapoce 19 
BGRNGARES ClO. isos scccvensseneveses vaceceseiestcestas 9 
Ny BE is 05s, ss Kacwnn p0ceese ct seaeeaiae 8 
SSMUIVRR BIBOMIMOLY SIO i055 vis Kowes o0es cues ereenees 4 
Vacuum Oil Co............ sha 0hwn 66006945005 00500 eeeee wen 9 
Westinghouse Air Brake Co ........006 wee eeee Back Cove 


















ENGINEERS 
AND 
CONTRACTORS 





Clean-Washed Material Permits Accurate Sorting 


“" “CRANE” 


SCREEN and WASHER 


COLLECTS 


Rich ‘“‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich ‘‘Lumps’’ by Picking 


Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and Smelting of Ores. 


Stearns - Roger 
Mfg. Co. 
1718 California St., 
DENVER, - COLO. 
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WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR TO ALL OTHERS? 





y 





BECAUSE-— BECAUSE—- 
They use Ingersoll-Rand Drills for hammers, mak- They can be operated either as right or left-handed 


ing it possible to secure duplicate parts of these most ™achines—an exclusive “Ajax’’ feature. 
important features anywhere. They use no power when not actually sharpening 


. drills. 
All parts are made much heavier than even the They will sharpen drills faster and better than any 
most severe stresses upon them require. other known way. 5 
The dies and dolly are much larger, insuring long They are more economical in operation and up- 
life and low cost of renewal. keep, and will outlast any other sharpener. 
Mfg. by T. H. PROSKE, Sold by INGERSOLL-RAND CO. 
Denver, Colo. All over the world. 

















For Use on the Leading Makes of Air Compressors 








ARGON COMPRESSOR OIL . | VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Electric-driven ' ; 
Compressors. | For Air Cylinders of Steam-driven 


Compressors. 


ARIO COMPRESSOR OIL 


For Air Cylinders of Steam-driven | 
|| VACUUM 600 W CYLINDER OIL 


Compressors. 

VACUUM 600 W CYLINDER OIL | For Steam Cylinders of Compressors. 
For Steam Cylinders of Compressors. 

KEARSARGE ENGINE OIL | VACUUM ETNA MACHINE OIL 


For Bearings of Compressors. ; as 
. » For Bearings of Compressors. 


For SALE By 


STANDARD OIL CO. 


(Incorporated.) : ‘ 
THE ATLANTIC REFINING CO. For SALE By 
(Incorporated.) i 
CONTINENTAL OIL CO. | . VACUUM OIL COMPANY 





(Incorporated.) (Incorporated.) 
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There’s a Pile 
of Money for 
You in Sand- 
Blasting 


If you realized how much, 
jt wouldn't take you long 
to install the *“PANG- 
BORN” Modern High 
Pressure SAND-BLAST 
System. 








The savings resulting from this system are so great 
that we guarantee our apparatus to hand you back its 
cost at the end of the first six months. 


There’s only one thorough, practical and really 
economical way to clean castings. And it zsz’¢ by the 
old methods. 


Let us tell you how you can install an equipment 
without risk. We guarantee double the work at half the 
cost of other makes. 


WRITE FOR CATALOG. 


THOMAS W.PANGBORN company 


NEW YORK 
General Offices: 94 West Street 

















Dixon’s Pipe 
Joint Compound 


will be found better than red 
or white lead for the making 
up of all threaded connections. 


Dixon’s Compound is a lubri- 
cant rather than a cement and 
so not only assists in making 
tight joints, but permits of 


easy disconnection. 


Booklet 188-D free on request. 


JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City, N. J. 














The Republic Rubber Co. 


Manufacturers of 


igh Grade Hose 


for Steam, Air Drill, Suction, Water, etc. 


Rabber Belting and ‘Oalves 
FACTORIES 


YOUNGSTOWN, Ohio 


BRANCHES 


NEW YORK 
CHICAGO 


PITTSBURG 
SAN FRANCISCO 
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FIG, 1, COMPRESSOR HOUSE AT HIGH FALLS, N.Y. 


THINGS WORTH WHILE IN COM- 
PRESSED AIR PRACTICE 


By Frank RICHARDS. 


To those most familiar with compressed-air 
practice in the United States, it would seem 
that the possible economies and the best ef- 
ficiencies have been worked out and adopted 
quite slowly, if not almost with reluctance. 
And yet the period covered from the beginning 
of the modern, and now general, employment 
of compressed air for power and other pur- 
poses is not much more than a quarter of a 
century. It was adopted at first upon compul- 
sion and not by choice. For the driving of 





rock drills in tunnels and mines there was no 
other means in sight, and its employment be- 
came imperative also for resisting the inflow 
of water where men were employed below 
water level, for example in the sinking of 
caissons for bridge piers and other founda- 
tions. 

These and the numerous other industrial 
uses of compressed air which have so rapidly 
developed have made a sure and permanent 
business for compressor builders; yet, while 
compressed air was thus adopted with the evi- 
dent assurance that its employment was to 
continue and to constantly grow, there was 











6060 COMPRESSED 
rarely any apparent attempt to get the most 
out of it for the least possible cost. The com- 
pressing plant, almost always steam driven, 
was generally of a provisional or temporary 
character and wasteful in nearly every partic- 
ular. The typical air compressor of that day, 
the standard compressor of the most promi- 
nent builders, was a plain slide-valve steam 
engine with a _ single-stage air-compressing 
cylinder; steam was furnished by any old boil- 
er which could .be made available; engineers 
and firemen had a hard time of it, and com- 
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already to scientists and investigators, and it 
has now become known and been practically 


applied by engineers. 


THE PRINCIPAL ECONOMIES AT THE STEAM END. 


In the steam-driven air-compressing plant, 
the improvements have been greater in the 
steam drive than in the air compression. Al- 
though, owing to the character of the work, a 
large air-compressing plant is frequently to be 
regarded as a temporary one (as, for instance, 
for the tunnel and subway and railway station 
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FIG, 2. 


pressed air was charged and discredited with 
the wastefulness of the entire system. 

Without going into figures at all, it is quite 
safe to say that, in typical and entirely up-to- 
date plants of the present day, the air is deliv- 
ered much more satisfactorily and reliably, 
and at not more than one-third of the net cost 
for fuel and labor as compared with the ma- 
jority of plants of only 20 years ago. This 
astonishing advance and improvement has not 
come in consequence of any new discoveries 
which have been made relating to principles 
involved in compressing, transmitting or using 
compressed air, nor of any revolutionary me- 
chanical inventions in this field. Practically 
all that is known about air, its properties and 
its action under given conditions was known 
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INTERIOR OF COMPRESSOR HOUSE, 


excavations of New York City, or on the large 
contracts of the Catskill Aqueduct) still it is 
found to pay to install all the devices and ar- 
rangements of an economizing character which 


would belong to the most permanent lines of 
employment. 
In the magnificent installation of the T. A. 


Gillespie Co. for the Rondout Siphon, at High 
Falls, N. Y., part of the new Catskill Aque- 
duct system, all the familiar steam economizing 
devices were employed, such as high-pressure 
steam (150-lb.) and compound steam cylinders, 
with condensers, feed-water heaters and econ- 
omizers. This installation, by the way, is be- 
lieved to be the largest high-pressure air-com- 
pressing plant in the world. 

It is customary to think only of the fuel’ 
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saving in such a case as this, but the labor sav- 
ing also cuts a figure which quite compels no- 
tice. Here were ten large duplex Corliss, com- 
pound steam, two-stage air Ingersoll-Rand 
compressors running day and night up to full 
capacity, developing over 4,000 HP. and deliv- 
ering 24,000 cu. ft. of free air per minute com- 
pressed to I10 lbs. gage, using 100 to 110 tons 
of “birdseye” coal per day, with hand firing; 
and yet the entire operating force, including 
engineer-in-charge, was only eight men to each 
8-hr. shift. 

Fig. I gives a general view of the exterior 
of this plant and Fig. 2 shows as much of the 
interior of the compressor room as it seems 
to be possible to get into a single view. As 
descriptions of this interesting plant have been 
published.* it is not necessary here to go more 
into details, except upon the special topic be- 
fore us, and thus we come at once to one of 
the things worth while which are there em- 
ployed, but which are not as generally adopted 
as they should be. 

AFTERCOOLERS. 

An aftercooler is a desirable addition to an 
air compressor. It at once brings the air down 
to nearly normal temperature, thus reducing 
its volume. This saves pipe friction and some- 
times even permits the use of a line pipe of 


*ComPRESSED AIR MAGAZINE, June, 1909. 
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FIG. 3. AFTERCOOLER AND RECEIVER. 


somewhat smaller diameter. In the High 
Falls plant, there is a large and efficient after- 
cooler connected to each pair of compressors, 


through which all the air passes before enter- 


ing the distributing pipe. One of these after- 








FIG. 4. 








INTAKE AND DELIVERY PIPES. 
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coolers with its companion air receiver is seen 
in Fig. 3. The air from the compressors 
enters the aftercooler at the top and passes 
out of it at the bottom into the air receiver, 
and then out of the air receiver near the top at 
the side toward the wall through a pipe which 
cannot be seen in this view. 

The cooling surface provided in the after- 
cooler consists of a large number of vertical 
brass tubes of small diameter, and as the water 
is inside the tubes, with only sufficient head 
to cause the proper circulation, while the air 
pressure is outside the tubes, they can be made, 
and are made, very thin. These tubes are ac- 
curately spaced to gives the same air space 
around each, and as the symmetrical grouping 
of circular figures naturally assumes the hexa- 
gon, the steel shell of the aftercooler is made 
of this shape (as shown in Fig. 3) to corre- 
spond, leaving about the same air space around 
the tubes as between them. The total air 
space corresponds to the capacity of the air 
pipe, so that in the movement of the air 
through the aftercooler all the cooling surface 
of the tubes is effective without the use of 
baffle plates or other devices. The water cir- 
culates upward through the tubes while the air 
flows downward around them, the final cool- 
ing of the air thus being done by the coolest 
water. 

In the view of a part of the outside of the 
compressor house, Fig. 4, we see the air pipes 
leading from the receivers down to the line 
pipe in the ground. The upright boxes, against 


Biow- off Pipe 
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FIG. 5. 


SEPARATOR IN MAIN. 
the building with wire gratings at sides and 
top enclose the air intake pipes. 


SEPARATING THE WATER FROM THE ATR. 


Besides the cooling of the air and the re- 
duction of volume effected by the aftercooler, 
a more important service expected of it is the 
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FIG. 7. AIR PIPE CROSSING HIGHWAY. 
elimination of the surplus water in the air 
after compression. All free air as taken into 
the compressor contains much moisture, the 
normal amount being say, one-half as much as 
would completely saturate it. Then when the 
air is compressed, as in this case, to one-eighth 
of its normal volume, there is certain to be a 
lot more water than the air will sustain. This 
surplus water, if not got rid of, becomes a 
source of serious trouble both in the transmis- 
sion of the air and in the ultimate use of it in 
drills or elsewhere. 

When the air is at its highest pressure and 
at its lowest temperature, as it should be just 
after passing the aftercooler, both the high- 
pressure, or reduced volume, and the low 
temperature are conditions which reduce the 
moisture-bearing capacity of the air, and then 
is the time when the air will surrender the 
greatest amount of water. Water and oil are 
accordingly deposited in the air receiver and 
can be drawn off as frequently as the ac- 
cumulation may demand. 
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This is quite simple in the telling of it, but 
in practice only partial and unsatisfactory re- 
sults are secured by this arrangement. Water 
in air, when not in sufficient quantity to sat- 
urate it, is evenly distributed all through the 
air as invisible vapor. After the saturation 
point is reached, the surplus water will still 
be distributed all through the mass of air, 
but this time as actual and to some extent vis- 
ible globules of water. These are, of course, 
heavier than the air and in time would de- 
scend through the air as a kind of rain and 
accumulate along the line of pipe or in any 
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largement of it, and the air passes through it 
in the regular course of business. As it passes 
through this separator it zigzags up and down 
past the baffle plates and deposits the water 
upon their surfaces. This water accumulates 
in considerable quantities, and is drawn or 
blown off by the little vertical pipe shown in 
the sketch. The baffile plates at the bottom 
of the separator have holes or passages 
through them so that all the accumulated wa- 
ter can reach the blow-off pipe. On account 


of the pressure always existing in the separa- 
tor, the water may be drawn off from the 





FIG. 6. KETTRING SEPARATOR IN PIPE LINE. 


containing vessel when the movement was suf- 
ficiently slow and protracted. In the rush 
of the air through the ordinary receiver or 
pipe line, however, all the water has not the 
time to settle, and much of it may be carried 
along to where it will constitute an annoy- 
ance or a source of much inconvenience. 
SEPARATOR IN PIPE LINE. 

This was just the experience at the High 
Falls plant. The water could not be satis- 
factorily removed at the receivers and there 
was trouble at the drills. Then the separator, 
the design and operation of which are suf- 
ficiently indicated in Fig. 5, was connected 
into the pipe line near the power-house. The 
pipe being horizontal, this is simply an en- 


top, as shown, as easily as from the bottom. 

The plant of another Catskill Aqueduct 
contractor, that of George W. Jackson, Inc., 
contract No. 54, near Dunwoodie, N. Y., is 
quite different from the one at High Falls. 
This contract covers about three miles of tun- 
nel, in clean, solid rock, driven from three 
shafts and a portal, giving seven headings to 
work at. The compressor plant comprises six 
two-stage Ingersoll-Rand compressors with a 
total free-air capacity. less than one-half of 
that at High Falls. These compressors are 
driven by electric motors which take current 
from a power-house in the city of Yonkers. 

There are no aftercoolers here, so that the 
air as it leaves the compressors and passes 
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through the receivers is not then cool enough 
to surrender its moisture as it should. As it 
flows along through the pipes, however, its 
temperature soon falls and the water, as we 
might say, forms a rain in the pipe and ac- 
cumulates in a flowing stream along the bot- 
tom. As the pipe it not level but follows the 
ups and down of the ground surface, oppor- 
tunities for drawing off the water are of- 
fered at the low points, and at several of these 
points effective separators or draining cham- 
bers have been inserted, designed by Mr. N. 
R. Kettring, the master mechanic who had 
charge of the installation. 

This separator is a simple cast-iron cylinder 
with flanges to which cast-iron heads are 
bolted. . The heads are bored eccentrically, as 
shown, and threaded for the pipe. The ec- 
centricity brings the top of the line pipe at 
the top of the cylinder, so that the water ac- 
cumulates in the bottom and may be drawn 
off as required. The line pipe is partly 8-in. 
and party 6-in. The same size of cylinder is 
used for either size of pipe, the heads being 
bored and threaded for either size as required. 
The cylinder is 20 ins. in diameter and 5 ft. 
long. 

On a smaller pipe line I have known a sat- 
isfactory water pocket to be formed by in- 
serting in the line a tee of about double the 
pipe diameter and bushed at each end to fit 
the pipe. In the side opening of the tee, 
pointing downward, was inserted a short piece 
of pipe the full size of the tee, closed at the 
bottom with a cap and a draincock. 

In Fig. 6 we see one of Mr. Kettring’s sep- 
arators picturesquely located at the low point 
of the 6-in. pipe line between shaft No. 1 and 
the portal at the northwest end of this con- 
tract. 

TIGHT PIPING. 

Fig. 7 is the portion of the line just beyond 
the view in Fig. 6, this view being taken from 
the other side of the pipe. The line is here 
carried over a highway much frequented by 
automobiles and other traffic. From this 
point, the pipe is led by an easy slant to the 
ground, along which it then descends steeply 
until the scene of Fig. 8 is reached at the 
side of and immediately overlooking the por- 
tal approach. 

In these three views. we get a glimpse of 
perhaps one-eighth of the main pipe line for 
this contract, suggesting the difficulties en- 
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FIG, 9. 
countered in the piping job as a whole. The 
piping is all bottle-tight, and it may be said 
that if tight-piping could be had here it can 
be had anywhere, and air leakage is not a 
thing which should be expected or permitted. 

REHEATERS. 

The air receiver seen in Fig. 8 is 54 ins. in 
diameter and 12 ft. high. Similar receivers 
are located at each of the shafts, to steady the 
working pressure and also to provide a final 
opportunity for the accumulation of any water 
that may still be uncollected. 

In Fig 8 is shown also a reheater by which 
the air is heated before passing to the air- 
operated steam shovel where it is used. There 
are ten of these reheaters installed upon this 
contract, located as near as possible to the 
pumps, hoists, etc., where the air is used. They 
considerably increase the volume of the air 
just before it does its work and also -prevent 
the possibility of freezing up at the exhaust 
Reheaters are of course not used for the air 
consumed in the tunnel itself for driving the 
drills, and are generally inapplicable where 
the air is used only intermittently. Especially 
for driving pumps, however, the saving by the 
use of reheaters is quite appreciable, although 
even for this service reliable figures from act- 
ual practice are elusive. 


FILTERING AND COOLING INTAKE AIR. 


It need not here be said that air as it en- 
ters the compressor cylinder should be as cool 
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and as free from dust as possible, and in per- 
haps the majority of the more recent instal- 
lations some attempt has been made to se- 
cure this condition, but more might and should 
be done. The arrangement adopted is usually 
merely to lead in an air conduit from outside 
the building and to so protect the opening 
that cats cannot be sucked in, or to pipe from 
the roof instead of taking the air from the 
engine room itself. 

An interesting and effective device for se- 
curing cool and pure air for compressors is 
in use at a plant of the Associated Oil Co., 
at Kernville, Cal., in the Bakersfield oil dis- 
trict. This, or its equivalent, was an abso- 
lute necessity there, as the region is hot and 
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of the scantling between the two layers of 
burlap. This provides on every side two 
separate filtering surfaces for the air to pass 
through. Right over the center of the frame 
is located an ordinary revolving lawn sprink- 
ler, with vertical axis, which slowly turns 
and keeps all the surfaces constantly satu- 
rated and dripping with water. The burlap 
in this case soon catches so much dust that it 
can be scraped off in considerable quantities, 
so that it is frequently necessary to souse the 
filter, inside and out, with a hose. The frame 
can be easily lifted off the intake and turned 
over to expose the inside for the washing. 


This device not only effectually separates 








FIG. 8, 


the air is always loaded with dust. The de- 
vice is so eminently common-sensible, and in 
use has proved so satisfactory that it is to be 
recommended for general adoption. 

This air filter and cooler is located outside 
the compressor house, with the hooded intake 
air pipe standing up in the middle of it as 
shown in the sketch, Fig. 9. There is just a 
rectangular frame, or skeleton, made of light 
scantlings put together by a carpenter. The 
four sides and the top of the frame are cov- 
ered with common burlap, tacked on, and the 
inside is similarly covered, with the thickness 
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AND REHEATER. 

the dust from.the air but cools it, through the 
evaporation of the water, and the air enters 
the cylinder in unusually good condition. 
The intimate contact of the water with the 
air and the probable absorption of more or 
less water by the air has no effect upon the 
dryness of the air after compression. For in 
any case the compression and the subsequent 
cooling of the air will leave it more than 
saturated, so that there will surely be free 
water in the air to be gotten rid of, and a 
little more or less will make no difference.— 
Engineering News. 
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THE AIR BRAKE UP TO DATE 
By A. StTucKI. 


Stopping: a heavy passenger train running 
at a speed of about 70 miles per hour within 
1,000 feet is a record which is usually not fully 
appreciated, and the innumerable tasks which 
forced themselves upon the Westinghouse Air 
Brake Company during the last 40 years called 
for an almost unlimited resourcefulness and 
ingenuity. There are several other air brake 
companies which are also entitled to a great 
deal of credit, but the above mentioned com- 
pany having been the pioneer in this field, their 
equipment will be mentioned in a brief way. 

As matters stand now on freight trains the 
automatic brake is used exclusively; i. e., each 
car carries its brake cylinder and its air reser- 
voir and, in case the train breaks in two, the 
brakes are automatically applied. These reser- 
voirs are charged from the engine through the 
train pipe, and the control of application at 
each car is obtained by varying the pressure 
in the train pipe. If reduced, the brakes go on, 
if restored, the brakes release and the reservoir 
is re-charged. In order to reach the last cars 
of a long train quickly, and in order to get a 
higher average pressure into the brake cylin- 
der in case of emergency, a great reduction in 
the train pipe pressure will set the valves, 
called triple valves, so that the train pipe helps 
to fill the brake cylinder up to a certain point, 
and by so doing reduces its own pressure, and 
consequently the reduction travels much 
quicker towards the rear of the train than 
would be the case if all the air would have to 
escape through an opening at the engine. This 
feature has been found to be so valuable that 
in order to meet the requirements of control- 
ling the long trains of to-day it is now applied, 
to a certain extent, in ordinary service stops. 
The only difference is that the air in rushing 
from the train pipe into the brake cylinder is 
passing through a restricted opening. The K 
triple valve of the above mentioned company 
is of this construction. 

On passenger cars safety is doubly impor- 
tant. The fact that at high speeds the brake 
shoe pressure can be greater without sliding 
the wheels than with slow speeds, has been 
made use of in designing the high speed brake. 
Here a high braking pressure is first applied 
while the train is moving fast, and as it slows 
down the pressure in the brake cylinder is 
gradually allowed to escape through the open- 
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ing of the high speed reducing valve. Of 
course the system is based on the automatic 
principle all the way through. 

With the cars still increasing in weight and 
moving at ever increasing speeds, another sys- 
tem has been developed whereby a large addi- 
tional reservoir is placed under each car to be 
used only in emergency cases. The class L 
triple valve used in this case has a by pass 
valve which is operated by a large reduction in 
the train pipe pressure, thereby allowing the air 
from the additional, or supplementary, reser- 
voir to help the ordinary or auxiliary reservoir 
to fill the brake cylinder. In an ordinary or 
service application, this by pass valve is not 
moved and the air from the auxiliary reser- 
voir, and a restricted amount from the train 
pipe, alone enter the brake cylinder. In order 
to be sure that the pressure in the brake cylin- 
der does not exceed a predetermined amount, 
a safety valve of large capacity is also used. 
This is called the controlled system. 

The locomotives of later designs are so 
equipped that they may be operated in unison 
with the automatic brakes used on all trains, 
or they may be operated independently from 
the train. In this latter case straight air is 
used, as this affords the simplest and best 
means to graduate the braking pressure at a 
short range. A specially designed distributing 
valve allows but one system to be cut in at any 
one time. This equipment is commonly called 
the E. T. equipment.—Engineers’ Society of 
Western Pennsylvania. 





LOW RATES OF THE NEWHOUSE 
TUNNEL 

The management of the Newhouse tunnel, 
which extends from Idaho Springs to the Gun- 
nell mine in Gilpin county, Colorado, has an- 
nounced reduced terms for ore transportation 
through the tunnel and for compressed air, 
the avowed aim being to stimulate operations 
along the route. The Newhouse tunnel tra- 
verses more than four miles of country. 

The new terms provide for a decrease of 
20 cents per ton in the transportation of ores 
valued at $6 per ton or less, and a flat re- 
duction of about 50 per cent. in the charges 
for compressed air. These new rates, accord- 
ing to the officials of the tunnel company, 
barely cover the actual cost of supplying the 
service at this time, but it is expected that a 
much greater volume of business will at once 
result—Mining World. 
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WORK ON PRACTICAL LINES 
By W. L. Saunpers.* 


Back in New Jersey a gentleman visiting 
one of the public schools was unexpectedly 
asked to make an address. While standing 
before the school, endeavoring to collect his 
thoughts, he said: “Now, boys, what shall I 
speak about?” A little fellow on the front 
row with a shrill voice called out, “What do 
you know?” When President McNair hon- 
ored me with an invitation to make this ad- 
dress I accepted so promptly that it did not 
occur to me at the time to ask what he wanted 
me to talk about. To my later letter asking 
this question came the following reply: 

“The subject we have uniformly left wholly 
to the speaker. The young men whom he ad- 
dresses will shortly after begin leaving the 
college for jobs of some sort in the mining 
world. Whether he speaks along lines sug- 
gested by that fact, or upon some particular 
phase of mining life, or of the engineer’s gen- 
eral relation to things, seems to us not so im- 
portant as that he speaks of something which 
makes a strong personal appeal to him, and 
on which, because of that fact, he can appeal 
to the men before him.” 

The position taken here is a very wise one. 
His letter is a classic. Lord Burleigh could 
not have given, and did not give, better advice 
to his son; Hamlet did not more wisely in- 
struct the players. Reading between the lines 
I find that President McNair has really asked 
me the question “What do you know?” for 
surely the things which appeal most strongly 
to us and, because of that fact, incline us to 
talk about them, are the things we at least 
think we know. The position is not an easy 
one for the speaker, though on the face of it 
he appears to have a wide latitude. 

Had such an invitation been extended to me 
thirty-five years ago when I, a blooming youth 
of nineteen, walked out of college and down 
Broadway with a diploma in one hand and 
with the thumb of the other cocked under the 
armpits of my waistcoat, I should have seized 
the opportunity to tell of the things that ap- 
pealed to me, the things I knew. I should 


even have demanded the privilege of talking 
overtime! 





*Address to students of Michigan College of 
Mines, April 20, rort. 
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But with my present limitations and in that 
humility of mind which comes with experience, 
you may take comfort in the fact that your 
president ‘has, through his instructions to me, 
safeguarded you. The audience is safe be- 
cause the speaker is limited. You are free, 
for instance, from the danger of an attempt to 
deliver a baccalaureate sermon by one to whom 
a bacchanalian feast makes a stronger appeal. 
You are spared the lash of the golden rule 
because it has appealed very strongly to me 
in my life that if you do unto others you will 
surely find that these others will do you. 

For what you are about to receive you 
should therefore be thankful to your president, 
for it might have been worse. 

I once saw somewhere these headlines, 
“Great opportunities,” and as I was looking 
in that direction I eagerly read the following: 
“A man with a good rosewood desk, a new 
typewriter, a fountain pen, lots of linen-wove 
paper and leisure, has it in his power to make 
a great literary reputation for himself, if he 
can only think of something to write.” I had 
everything on the list, with leisure in abun- 
dance, but for the life of me I could not quali- 
fy in the last item. Here was my first ambition 
blasted. Dr. Koenig knows that as a student 
the rhythm of pentameter verse had more 
charm to me than the sizzling jet on an ugly 
piece of charcoal in a blow-pipe analysis, or 
the homely bubbling of H2O in a cast iron 
tripod. After a whole course under so good 
a teacher as Dr. Koenig my chemical knowl- 
edge was summed up in these few words, so 
sweet yet so sad: 


“O, come where the cyanides silently flow, 

And the carbonates droop o’er the oxides be- 
low. 

Where the voice of potassium is heard on the 
hill, 

And the song of the silicate never is still. 


Come, oh come, 
Tum te tum tum, 
Peroxide of soda and uranium!” 


And yet, and yet—I say it more in joy than 
in anger—they gave me the degree of E. M— 
Mining Engineer! I rather think that Dr. 
Koenig and others of the faculty of science 
would have agreed to have still further dis- 
tinguished me by adding R. I. P. 
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My first personal appeal to you is that 
poetry is a good antidote for insomnia—a joy- 
ous pastime, but not a passport to prosperity. 
It is said that men should eschew evil and do 
good. Rather would I advise you to eschew 
poetry and be good, lest you fall a victim to 
the wrath of the gods, as it is written in the 
scripture “To him that hath shall be given, 
and from him that hath not shall be taken 
away even that which he hath.” 

At the risk of being charged with egotism 
I am going to give you the next step in my 
career. Opportunity opened the door to me in 
the offer of a position as chainman on an en- 
gineer corps in or near New York. In this 
work, it soon appealed very strongly to me 
(and because of that fact, I want to appeal 
very strongly to you), that my college training 
gave me no knowledge of the practical things 
in life. I could lay out a pipe line on paper, 
but I could not lay that line on the ground. I 
did not know how to handle the tools, how to 
lead joints and a hundred other things that 
an uneducated workman, little above the scale 
of a day laborer, knows all about. Of equal 
importance and of greater regret to me was 
the evidence that not having mixed with work- 
ingmen I was not competent to handle them. 
I was not in touch with them and did nor 
know how to’ discriminate between men. To 
do good exexutive work one must know men. 
We cannot handle men properly without 
knowing them. We can never understand 
men through the study of books. All the col- 
leges in the world could not have given Na- 
poleon that rare faculty by which he placed the 
right man in the right place and at the right 
time. 


“The monarch mind, the mystery of command- 
ing, 
The birth-hour gift, the art Napoleon.” 


Ability is a broad term. We have the ability 
of the student to reach the highest place in his 
class; we have the ability of the scientist to 
uncover the hidden things in nature, of the 
inventor to put that knowledge to practical 
ends and to advance the progress of the world. 
We have the ability of the engineer who de- 
signs a great bridge; of the architect who 
plans a building; the sculptor and the painter; 
the poet and the author; the editor, the finan- 
cier and the business man; but that ability 


which is to be most desired, that ability which 
it is within the power of almost all men of 
common sense to cultivate; that which repre- 
sents the well rounded man, the highest ability 
of all, is executive ability. It is far easier to 
find men who can do good work than to find 
men who know how to make others do good 
work. The man who works does only one 
man’s work, while he who knows how to get 
work out of others does the work of hundreds. 


One is like the actuary in an insurance com- 
pany. He makes the figures on the basis of 
which business is solicited; the other is the 
manager of the company who handles the 
reins so that success follows the enterprise. 
We know by experience that it is easier to 
design a Panama Canal than to build one. 
The man who is now so successfully doing this 
work is a type of the great executive. He is 
greater as an executive than as an engineer. 
He could not be the executive that he is had 
he not learned to study men by mixing with 
all classes. 

I dwell upon this appeal with emphasis be- 
cause of its great importance. It should be 
your first post graduate lesson if you seek the 
higher planes in education and in life. The 
fact that you have a good scientific education 
does not give you the least advantage in doing 
executive work. The man of equal general 
abilities who, while you have been at college, 
has been mixing with and studying men, is 
ahead of you as an executive, but the training 
that you have received and the knowledge 
gained, if you are not spoiled, should enable 
you to out-distance him after a few years. To 
do this you must get back to earth, you should 
be willing to begin at the bottom, to carry 
your candle and pick. In doing this you be- 
come not a common but an uncommon laborer. 

Let me give you an experience, an incident 
of my life which has in principle been dupli- 
cated many times. A young man walked into 
my office to seek a position. He was a clean 
cut, manly looking fellow of culture and re- 
finement. He told me that he had just grad- 
uated from Cornell University and wanted to 
work in the shops. 

“Do you know what that means?” I said, 
“You will have to work in overalls, mix with 
the men, obey orders, go in and out at the 


blow of the whistle, do what you are told to. 


do and all for apprentice’s wages.” 
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“| know exactly what it means,” he replied. 
“IT ask only for an opportunity to begin at the 
bottom in a business which I believe to be a 
progressive one and where I may have a 
chance to grow.” 

That young man in a few months was re- 
ceiving machinist’s wages of from $2.50 to $3 
per day, saving most of it and attracting at- 
tention because of good work and _ steady 
habits. To-day he holds an executive posi- 
tion at a large salary. The men under him 
respect him and are productive because they 
know that he understands not only his work, 
but theirs. A college education he once said 
to me, “is like the foundation of a building, of 
no practical value unless one goes on with the 
work above it.” 

My next personal appeal is that men should 
strive to work always on practical lines. Sepa- 
rate the chaff from the wheat—cut off all 
ruching from your garment. Our great busi- 
ness, said Carlisle, is not to see the things that 
lie dimly at a distance, but to do that which 
lies plainly at hand. Men at college are en- 
gaged in abstract studies, much that is done is 
not tangible. This is good work and well 
worth doing in our educational life, but when 
this foundation is built and we stand upon it 
in the field of life our first concern should be 
to do things; to get results that tell. If a 
pump is out of order, fix it, and then talk and 
plan to prevent a recurrence by improving 
conditions. Get results with the instruments 
at hand for it is only a poor workman who 
quarrels with his tools. The time to mend the 
nets is not while the fish are running, for a 
small catch is better than none at all. 


It is work, work well done, work done on 
practical lines, that tells. Work is the hand- 
maiden of success, it counts more than genius, 
more than ability. Mr. Edison was once ap- 
proached by an admiring lady who said, “Oh, 
Mr. Edison, it must take so much inspiration 
to be a great genius!” He put his hand to his 
ear and asked that the remark be repeated as 
he did not understand it. This was done and 
quickly came his reply, “Madam, it takes two 
per cent. inspiration and ninety-eight per cent. 
perspiration.” 

While working on practical lines we should 
not forget to work also on lines of greatest 
efficiency. The best engineering is that which 
accomplishes a result in the most economical 
manner. It is only a bad designer who puts 
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more metal into an engine than is required 
for the work performed. Every pound of coal 
wasted for power or fuel may shorten life in 
the world. The man most valuable about a 
mine or mill is he who helps to lop off a 
fraction in the cost of producing the metal. 
This is the age of scientific efficiency, of con- 
servation, of industrial economies. Men need 
not work a whit harder, but through the use 
of machinery and better methods of work, 
greater results are obtained. After all it is 
only a question of study, of stopping the leaks 
and striving to concentrate on lines that pro- 
duce. One should always try to touch the spot. 





DEODORIZING SEWER GAS 


The city of Winnipeg, Manitoba, has found 
it necessary to adopt some means for dimin- 
ishing or abolishing the objectionable odors 
which emanate from the sewers and assert 
themselves in streets and residences, and last 
year a satisfactory test was made of the Bee- 
man deodorizing machine, ten of them being 
placed in sewer manholes, where they were 
in operation for three months. 

The machine consists of a reservoir contain- 
ing wood alcohol, the fumes from which im- 
pinge upon a disk of platinized porcelain 1% 
inches in- diameter. This disk, when heated 
cherry red, remains incandescent so long as 
the alcohol fumes are supplied to it, which 
fumes are changed into formaldehyde during 
their passage over the disk. In addition to 
the reservoir and disk there are a series of 
baffles and protectors through which both the 
formaldehyde and the air from the sewers 
must pass and which insure a thorough mix- 
ing of the two. The whole machine measures 
about 20 inches in diameter and 40 inches high 
and is suspended within an air-shaft from the 
sewer or in the sewer manhole. In the ma- 
chines used in Winnipeg it was found that 
one gallon of wood alcohol, costing 6234 
cents, lasted nine days. It is suggested that 
it would not be necessary to place such an 
appliance in each manhole, but that if one 
were placed, say, in every fifth manhole the 
openings in the other four could be closed. 
City Engineer Ruttan reported that sufficient 
formaldehyde was produced to deodorize the 
sewer air that emerged from the manholes. 
The city of Winnipeg has recently contracted 
for 50 of these deodorizers at $75 each. 
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APPLICATIONS OF THE AIR LIFT 
By Harry L. GLaze.* 


The air-lift is in general use in pumping 
and metallurgical plants, but is little known 
to those engaged in other mechanical pursuits. 
A better knowledge of the air-lift among me- 
chanics and mechanical engineers would result 
in the development of many more uses for this 
valuable principle. 
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FIG. 1. AIR LIFT PUMP. 


The action of the air-lift is simple and eas- 
ily understood, but many theories have been 
advanced by various authorities to explain the 
phenomenon; the explanation following is per- 
haps the one most widely accepted. In order 
to consider the principles involved it will be 
necessary to refer to Fig. 1, which shows the 
air-lift as ordinarily applied to pumping from 
wells. Here A shows a pipe which serves as 
the discharge pipe to carry the water out of 
the well, B, C is an air pipe which carries the 
air from the compressor and introduces it 
into the open end of the discharge pipe, which 


*Address: Young Construction Co., Los 
Angeles, Cal. 
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FIG. 2. CIRCULATING WATER IN CYLINDER JACKET. 
is usually made with a slight bell at the bot- 
tom; this air pipe is bent up so as to pass a 
short distance into the discharge pipe. It will 
be noticed that the discharge pipe is sub- 
merged in the water, and upon the amount of 
this submergence depends the efficiency of the 
pump. 

The action is as follows: Air is introduced 
into the air pipe C under pressure sufficient 
to overcome the static head of the water 
from end of the pipe to the surface of the 
water; this head is called the “submergence.” 
The distance from the surface of the water to 
the highest point that the water is lifted is 
called the “lift.” When the air issues into 
the water contained in the discharge pipe it 
breaks up into small bubbles which form, by 
virtue of the violent action, what is virtually 
an emulsion of air and water. This emulsion 
is lighter than water and of course it is forced 
up into,the discharge pipe by the weight of the 
water outside and will be made to issue from 
the top of the discharge pipe with considerable 
violence. 

The results obtained are improved but very 
little by the various fancy and expensive de- 
vices on the market which are made for at- 
taching to the lower end of the discharge pipe. 

The best results are of course obtained when 
the submergence exceeds the lift; in fact, the 
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efficiency of the system varies directly as the 
ratio of lift to‘ submergence. In deep-well 
pumping, the conditions are seldom ideal for 
a high efficiency, but when the simplicity of 
the whole arrangement is taken into consid- 
eration one can readily appreciate its advan- 
tages. Although but few wells are drilled 
deep enough below the water level to give a 
greater ratio than 1 to 1, there are a great 
many large air-lift pumping plants in Cali- 
fornia working on both water and oil. An 
efficiency of 35 per cent. may be considered 
about the average of the results ordinarily 
obtained. 

The air-lift has as many faults as virtues, 
but when it is possible to rig up some old 
junk-heap of a compressor and a few pieces 
of rusty pipe, and produce a good, steady 
and dependable pump, it is worthy of consid- 
eration. Even the absence of valves ‘would 
enhance the value of it to any one who has 
ever pulled about a mile of casing and pump 
rods out of the ground to get at the worn-out 
valves and leathers of an old deep-well pump. 

THE AIR LIFT AS A WATER CIRCULATOR. 

So much for the water-pumping air-lift. 
Consideration will now be given to the possi- 
bilities of applying the principle to the me- 
chanical arts. Fig. 2 shows a novel method 
of circulating the cooling water in an air 
compressor. The engraving is self-explana- 
tory, and the working of the system shows 
the same simplicity as does that of the other 
members of the air-lift family. A slight 
opening of the air valve will serve to create 
a brisk motion of the water in the pipes and 
cooling jacket. A cooling tower might be 
provided if the water showed a tendency to 
become quite hot. This cooling tower could 
be placed upon the tank and the air-lift pipe 
raised so that the water would flow over the 
slats of the tower and into the tank. This 
scheme fhay be applied to the cooling of ice 
machines, ammonia condensers, gas engines 
and transformers. 

THE AIR LIFT AS A WATER AGITATOR. 

Fig. 3 shows what is called the Pachuca or 
Brown agitator, which is used very extensive- 
ly in cyanide plants for mixing and agitating 
the finely-ground ore or “pulp” with the cya- 
nide solution. The Pachuca tank consists of 
a tall cone-bottomed steel tank which has an 
air-lift in the center and a small pipe for in- 
troducing air. The use of the air-lift is, in 


this case, simply to agitate the pulp and bring 
it intimately into contact with the cyanide, al- 
though the air has a beneficial effect in sup- 
plying the oxygen necessary to bring about the 
dissolving of the gold and silver. The time 
of agitation is usually sixteen hours, but the 
tendency is toward continuous agitation in 
several Pachuca tanks operated in series, the 
pulp running slowly from one tank into the 
other through the series, the rate of flow be- 
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FIG. 3. STIRRING CYANIDE SOLUTION. 


ing regulated to conform to the time it takes 
to dissolve the precious metals. 

In the case of the Pachuca tanks, the air- 
lift works under ideal efficiency conditions for 
the submergence exceeds the lift. No system 
of mechanical agitation can compete with the 
Pachuca tank, and it will be seen that 
wherever agitation is to be carried on, the 
Pachuca tank can be used, provided that the 
action of air is not harmful to the substance 
being handled. The air-lift will handle al- 
most any amount of solids, slimes, or sands 
in the solution and this would recommend it 
for pumping such things as pulp, mud or any 
liquid containing solids which are hard on 
plunger pumps. 
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FIG. 4. ELEVATOR FOR LIFTING TAILINGS. 

Fig. 4 shows an application of the air-lift, 
in which it is used to raise the tube-mill tail- 
ings into pulp thickeners or classifiers in ore 
milling plants. The vertical pipes shown are 
placed in a pit so as to give at least a 1 to I 
submergence. Air is admitted at the bottom 
of the pipe A and the pulp comes in at the 
top of the pipe B down which it flows, and is 
elevated in pipe A by the action of the air. 

Many other applications of the air-lift are 
at present in use, but they all work upon the 
same principle. These four examples will suf- 
fice to give some suggestions which it may 
be possible to turn to good advantage.—Ma- 
chinery. 





Overland Limited, April 26—Just passed a 
grading outfit. They were hauling gravel in 
wagons. Wagons all of the same size, same 
weight. Some wagons were drawn by three 
horses, others by two mules. I understand 
that after a horse has been six months on the 
job, if his conduct is exemplary and his abil- 
ity warrants it, he is promoted to mule. 

MIKE, 
—Chicago Tribune. 
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PNEUMATIC HAMMER COAL PICKS 
IN A GERMAN MINE 

During the past twelve months pneumatic 
hammer drills have been extensively employed 
for coal-winning at the Mont Cenis Pit, 
Herne, over 100 of the Westfalia type (fig. 
1) being now in use. This pattern differs 
from other makes in the provision, inside the 
cylinder head, of two piston valves a, which 
admit the compressed air in front and rear 
of the working piston e alternately. The ad- 
vantage claimed for this form of valve gear 
is that during the working stroke the com- 
pressed air enters the cylinder direct, thus 
precluding all adverse eddying, reflux, throt- 
tling, etc., of the entering air. Since the two 
valves operate independently and there is no 
instant, in any position of the piston, when 
the compressed air is admitted to both sides 
of the cylinder simultaneously, the result is 
that not only is the percussion force of the 
piston augmented, but the consumption of 
compressed air is also reduced. The valve 
pistons, being extremely light, act very quick- 
ly, and as they have only a very short stroke, 
a large number of powerful blows are de- 
livered per unit time. The pressures in the 
cylinder are not subjected to any sudden al- 
teration, but increase and diminish gradually, 
and the hammer drill consequently works 
quietly and uniformly, and above all with a 
very slight “kick.” 

Compressed air is admitted to the tool 
through a piston valve b, which opens as 
soon as a gentle pressure is applied to the 
lever d, but cannot leak, being pressed against 
its seat e by the pressure of air in the supply 
pipe. Owing to the position of the lever d 
inside the handle, the valve cannot open ac- 
cidentally by contact from the outside. The 
working piston e is of the differential type, 
the diminished forward end preventing the 
air from escaping when the. tool@becomes 
worn. Space is provided in the front end 
of the cylinder at o for the the formation of 
a cushion of air, which softens both the re- 
bound impact and the kick. To protect the 
user from dust stirred up by the exhaust air, 
the exhaust discharges into the annular space 
f at the handle through several holes, an ar- 
rangement that also keeps dust out of, the 
cylinder and lessens wear. The bit g is pro- 
tected from expulsion by a screw cap h, and 
by changing the front bush, either round or 











COMPRESSED AIR MAGAZINE. 6073 





Fira. 2. 














Fra. 1. 


WESTFALIA PNEUMATIC COAL PICK. 


square bits can be used. In order to prevent 
any play in the screw connection between the 
handle and the working cylinder, this con- 
nection is formed of an _ internally-toothed 
ring k, which engages with teeth / on the 
periphery of the cylinder, and is prevented 
from turning by two diametrically opposite 
stops » (fig. 2). The ring k is held in posi- 
tion by a spring m. 

The weight of the hammer drill without bit 
is about 14% lIb., and the consumption of air 
is equivalent to 2 to 3 horse-power of the 
compressor motor. The air pressure is 5% 
to 6 atmospheres at bank and 4 to 5 atmos- 
pheres at the drill. ; 

The Chief application of these drills in the 
Mont Cenis Colliery is in the gas coal seams, 
which dip at an angle of 50 to 70 degrees and 
are very hard to work. The roof consists of 
brittle clay shale, the floor in some of the 
seams being pyritic shale, and soft creepy ma- 
terial in others. 

3efore the introduction of the hammer drill 
into the colliery in question, the No. 2 seam— 
consisting of an upper bed of 12 in. and a lower 
one of 20 in. to 24 in. of coal separated by 2 in. 
to 8 in. of parting—could not be worked at all, 


and the other seams, about 40 in. thick and inter- 


spersed with parting, were only attacked in 
a few working places, the coal being got down 
by undercutting and blasting. Since the ac- 
tion of the hammer is similar to that of the 
pick, it brings down the coal, after undercut- 
ting, in large lumps, and owing to the steep 
pitch of the seams the hewers are able to work 
standing, the hammer being conveniently held 
against the coal face, generally with one 
hand. As compared with the pick, however, 
the output of the hewers is increased by 25 


to 30 per cent., the proportion of round coal 


is raised from Io per cent. to about 20 per 
cent. 

The practical experience gained at the Mont 
Cenis Colliery goes to show that the hammer 
drill is specially adapted for the working of 
steep seams, but in flat seams the hewer has 
to work in a less favourable position, the drill 
being heavier than the pick and having to be 
pressed firmly against the face (this it does 
by its own weight in steep seams), whilst in 
these circumstances the kick of the drill is a 
source of inconvenience. Nevertheless, it will 
do good work, even in seams dipping at less 
than 30 degs. where the coal is too firmly 
bedded to get down with the pick, or where 
the adjacent rock is unsuitable for the appli- 
cation of shot-firing. The output is superior 
to that obtained with the pick, except where 
the coal is too soft. In the case of hard coal 
deficient in cleats, the hammer drill cannot 
replace shot-firing. 

The chief advantages of the hammer drill 
are found to be that it enables coal to be won 
from seams previously unworkable, and gives 
a higher proportion of round coal at less cost 
per ton. At the colliery in question, about 
one-fourth of the total coal raised is now won 
by the use of hammer drills. For the suc- 
cessful introduction of this method of working, 
the great point is to overcome the conserva- 
tive objection of the men to any novelty, and 
their fear that it will lower their earnings. 
At the Mont Cenis pit the hewers who agreed 
to work with the hammer drill were promised 
the same tonnage rate for the first four 
months as they had hitherto received for 
working with the pick—and during that time 
their average earnings showed an increase of 
about 60 per cent., a circumstance that assist- 
ed in overcoming the prejudice of the rest. 
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To enable the men to use the tool to the best 
advantage, and to teach them how to cope 
with the various contingencies arising in the 
course of the work, a few specially skilled 
workers have been selected as instructors to 
gangs that adopt the hammer drill. Another 
condition essential to success is the provision 
of a sufficient number of spare hammers 
(about 20 per cent.), so that there is no need 
to stop working in the event of any of the 
hammers getting out of order. The upkeep 
of the hammers should be well looked after 
on the premises; and the compressor plant 
must be equal to the duties imposed upon it, 
and the air pipes of sufficient diameter (not 
less than I in. in the gate roads). 





LABORATORY METHODS FOR OB- 
TAINING PURE OXYGEN 

The National Bureau of Standards having 
need in its chemical laboratory of a large quan- 
tity of practically pure oxygen gas obtained it 
by the electrolysis of water. The positive elec- 
trode was suspended in an ordinary round 
quart bottle with its bottom removed. This 
bottle was provided with a hollow metal stop- 
per which formed part of the electrical connec- 
tion between the positive electrode and the 
outside main. The electrolytic apparatus was 
placed outside the building, and as the hydro- 
gen given off at the negative pole was not 
needed, it was allowed to go to waste. 

The oxygen gas escaping through the hollow 
stopper under a pressure of only a few inches 
of water was conducted through a long copper 
tube to a purifier containing platinized quartz. 
Although this purifier was used constantly no 
impurities were found in the gas. From the 
purifier the gas was conducted through a valve- 
head to a two-liter cylinder of heavy brass 
lined with nickel. This cylinder was suspended 
in a bath of liquid air at atmospheric pressure. 
Fresh made liquid air boils at about 9 deg. C., 
lower temperature than oxygen, and this dif- 
ference was sufficient to cause the oxygen té 
liquefy. When the brass cylinder was filled 
with liquid oxygen, the current was shut off 
from the electrolytic apparatus, a common 
steel flask was connected up with the valve 
head, the liquid air bath removed, and the 
liquid oxygen at once began to vaporize owing 
to the heat received from the surrounding at- 
mosphere. When the gage on the valve-head 
indicated sufficient pressure the valves were 


closed, and another flask was substituted for 
the filled one. The oxygen thus obtained was 
found more than 99.9 per cent. pure. It will 
be seen that oxygen produced in this way is 
as near absolute purity as is possible. It is an 
expensive process, however, and cannot com- 
pete with the liquid air rectification process. 





EXPLOSIVE GAS TESTER 


The gas tester shown in the sketch (de- 
scribed by N. Teclu, Zeit. f. Prakt, Chem.) is 
intended to be located in a safe place and at a 
distance from localities where explosive gases 
may be suspected to exist. Referring to the 
cut, 4 is an explosion pipette with safety pack- 
ings of wire gauze at H H, and provided with 
a by-pass B. The end D is connected by a 
composition or tinned iron pipe to the point 
from which the air is to be obtained for test- 
ing and the end E is connected with a pump 
so that a continuous current of air is drawn 
through. The cocks F and G are closed (the 
current still streaming through the by-pass) 
and the spark from an induction coil passed 
between the wires. If no explosion occurs, it 
is because the proportion of combustible gas 
is either above or below the explosive limit. 
Should it be above, then on opening for a 
while the cock C, enough air will diffuse in to 
cause an explosion on sparking again. Should 
it be below, then if F and G are opened and 
sparks passed while the gas is streaming 
through, flame will be seen in a darkened room 
with a proportion of combustible gas consider- 
ably below that necessary for explosion. If 
the explosion be made to take place with the 
cocks F_and G closed and C open, and the 
suspended iron plate R closing the side tube, 
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the force of the explosion will drive R against 
the electromagnet M, which will hold it, and 
electrical connections made by this contact 
may be made to ring a bell at the place tested, 
and thus give warning. 
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FIG. 1. 
THE CEMENT GUN 


The cuts here adapted from Engineering- 
Contracting show a new apparatus which is 
coming into use for depositing concrete in 
layers, or for coating and protecting purposes, 
by the use of compressed air. 

Figure 1 is an elevation of one form of the 
apparatus showing the receptacle for dry ma- 
terial, the air drum and the water tank. The 
sand and cement are mixed in a proportion of 
about 1:3 and placed in the material drum. It 
is fed through a hole in the bottom of the 
drum into the hemispherical pockets of the 
feed regulating wheel and drops into the 
conical shaped chamber below, which termi- 
nates in the hose carrying the material to the 
nozzle. The air drum is connected to the 
conical shaped chamber and an equalizer pipe 
connects this chamber with the material drum. 
The water tank is also connected with the air 
drum so that the water and material is forced 
to the nozzle under the same pressure. Figure 
2 is a section through the feed chamber taken 
at right angles to the section shown by Fig. 1. 
Figure 3 shows one form of nozzle used with 
the apparatus. In this type of nozzle the ma- 
terial is blown through the center pipe and the 
water enters a chamber surrounding this pipe 
uniting with the material just at the point of 
leaving the nozzle. The air pressure used de- 
pends upon the density of the mixture desired, 
from 30 to 4o lbs. per sq. in. being sufficient 
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FIG. 3. 


for all ordinary purposes. The operator stands 
several feet from the surface to be covered. 

One of the first pieces of work done with 
the apparatus was the coating of the Field 
Museum at Jackson Park, Chicago. This build- 
ing was one of the old stucco structures of the 
World’s Fair and contains 38,000 sq. yds. of 
surface which was coated about 1-16 in. thick. 
The highest point which was covered was 
about 180 ft. above ground. An _ ordinary 
painter’s scaffolding was used for the work, 
some parts being worked from ladders. The 
work was accomplished in 36 days with a gang 
of 5 men, consisting of I engineer, 2 feeders 
and 2 nozzlemen. This was at the rate of 
1,055 sq. yds. per day for the entire work. 

Other examples of the work with this ma- 
chine have indicated that a wall 1-in. thick and 
200 sq. yds. in area can be made in a day. 

In practice the cement is shot against a sur- 
face made of building paper, covered with a 








6076 


coarse wire netting. The cost of this material, 
the cement and sand necessary for a I-in. wall 
and the labor of putting it on is estimated to 
be between 15 and 18 cts. per sq. yd. of sur- 
face. 

The appartatus is made in different styles 
and capacities by the General Cement Products 
Company, 30 Church street, New York. 





EXPLOSIVES USED IN MINING 


The following is a concise presentation of 
elementary or general information concerning 
the explosives of various classes commonly 
used in mining operations. It is the intro- 
ductory portion of an elaborate “to be con- 
tinued” article appearing in Mining World, 
prepared by Robert Bruce, Brinsmade, Pro- 
fessor of Mining Engineering, State Univers- 
ity, Morgantown, W. Va. 

An explosion may be defined as a sudden 
expansion of gas. The substances which we 
call explosives are so unstable when exposed 
to a suitable flame or shock that they sud- 
denly change into many times their original 
volume of gas with the evolution of heat. If 
the change to a gas takes place in the open, 
there is a flame and a whiff or a report. It 
is only, however; when explosives are set off 
in confined spaces like drill-holes that they 
do their chief work in mining. Consequently 
a blast or explosion may be said to be a 
rapid combustion in a confined space. 

Explosives have two essential constituents, 
namely, combustibles and oxidizers. They 
may be broadly divided into three classes ac- 
cording to the relation which the combusti- 
bles bear to the oxidizers. Class I includes 
the mechanical explosives, or those in which 
the ingredients constitute a mechanical mix- 
ture; class II includes the chemical explosives 
or those in which the ingredients are in chem- 
ical combination; class III includes the me- 
chanico-chemical explosives which are form- 
ed of a mixture of class II and an absorber. 


METHODS OF FIRING EXPLOSIVES. 


Explosives are set off by two means—igni- 
tion and detonation. Because through igni- 
tion the combustion is transmitted by heat 
alone, it gives a slower explosion than one 
started by detonation which transmits the re- 
action by the rapidity of vibrant motion. By 
their nature class I is adapted to ignition, and 
classes FI and III to detonation. 
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Ignition is commonly performed by squibs, 
fuse or electric igniters. A squib is really 
a self-impelling slow match, made by filling 
one-half of a thin roll of paper with black 
powder and the other half with sulphur. 
For their use in blasting, a drill-hole ab, Fig. 
I, is loaded with an explosive be and before 
filling the hole with the tamping cd, a needle 
ac is inserted into the explosive so that when 
it is withdrawn, a hole of a larger diameter 
than the squib is left through the tamping 
from a to c. The squib is then inserted in 
this hole with the sulphur end out, and when 
lit the slow-burning sulphur allows time for 
the miner to escape before the powder of 
the squib takes fire and its reaction forces the 





Fig. 1. 








Fig. 2. 
squib along the holes to ignite the powder 
at <. 


A fuse is merely a thread of black powder 
wrapped with one or more thicknesses of 
tape. In loading the hole, Fig. 1, the fuse 
would be inserted in place of the needle ac. 
A fuse burns commonly at the rate of 2 ft. 
a minute. Therefore a sufficient length should 
be used in the hole to allow the miner to re- 
tire in safety, after splitting and lighting the 
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outer end, before the flame reaches the ex- 
plosive at c. 

The electric igniter consists of a shell a, 
Fig. 2, enclosing a charge of fulminate mix- 
ture in b and of sulphur cement in e, The cop- 
per wires c pass through f and enter b where 
they are connected by a platinum bridge at d. 
For ignition, the shell a is made of pasteboard 
and the igniter is placed within the explosive 
while the wires extend outside the hole to 
a blasting machine. The last is simply a 
small armature revolving between its poles 
and sending a current through the igniters 
in the circuit when its handle is shoved down. 
All the common electric igniters on one cir- 
cuit are exploded simultaneously, but a re- 
cent invention is a delay-action igniter, which 
permits electric firing in sequence. 

Detonation is performed by fuse and cap or 
by electric caps. A blasting cap is simply a 
cylindrical copper cup with a small charge 
of fulminate mixture in its bottom, the fuse 
being inserted into the cup and fastened to 
it by crimping pincers. The cap is then in- 
serted into one cartridge of the explosive and 
its attached fuse tied firmly to it by a string, 
in order to make a primer which is placed 
near or on the top of the explosive. The 
loaded hole will then resemble Fig 1, the ex- 
plosive being in bc, the cap and primer at c, 
and the fuse along ca. Lighting the fuse is 
the same as for ignition, only the fuse now 
fires the cap whose explosion detonates the 
explosive. 

The electric cap resembles the electric ig- 
niter, Fig. 2, but has a copper instead of a 
pasteboard case a and the quantity of charge 
of fulminate mixture at b is increased as the 
sensitiveness of the explosive diminishes. 
The electric cap is inserted in and fastened to 
a primer-cartridge like fuse and cap, the 
electric cap being fired by a blasting battery 
in the same way as the electric igniter. 


LOADING AND TAMPING, 


A mechanical explosive like black powder 
usually comes in- bulk. For loading it is 
poured into a cartridge (the size of the hole) 
which is made by. rolling a piece of paper 
around a pick handle. For damp holes the 
cartridge must be oiled, or soaped on the out- 
side. This paper cartridge is pressed down 
into the hole by a soft iron tamping bar 
whose tip should be an expanding copper 
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cone grooved on the edge for the purpose of 
allowing the copper loading needle or fuse 
to pass. Tamping bars with iron tips or 
iron needles are highly dangerous in forma- 
tions containing pyrite or other hard min- 
erals, on which the iron might strike a spark, 
and their use is therefore prohibited by law 
in many places. 

A mining explosive of class II or III is 
handled in paper cartridges which can be 
ordered of a diameter to fit the hole. Before 
loading they are slit around lengthwise to 
permit of the explosive taking the shape of 
the hole when it is pressed down by a tamp- 
ing bar which should be of wood for these 
explosives, instead of copper-tipped iron, on 
account of their being more sensitive to any 
shock than black powder. 


In coal mines, coal dust is commonly used 
for tamping black powder, but this is a very 
unsafe practice in dangerous mines, for a 
windy or blown-out shot will have its normal 
flame increased, both in length and duration, 
by the ignition of the tamping. The best ma- 
terials for tamping are a fine plastic clay or 
loam and ground brick or shale, and although 
sand is too porous to do well for black pow- 
der, it answers for higher explosives but must 
be confined in paper cartridges for use in up- 
pers. 

Water is used as tamping for nitroglycerine 
and high explosives in wet down-holes, but it 
is little better than nothing. The fact that 
higher explosives will break rock without any 
tamping has caused many miners to abandon 
tamping them altogether on account of the 
ease of recapping untamped charges in case of 
a misfire. Mechanical explosives must be 
tightly tamped, nearly to the collar of the hole, 
or they will blow out instead of breaking the 
rock, and although the tamping may be short- 
ened with detonating explosives, as they be- 
come quicker and stronger,-a short length of 
tamping adds to the efficiency of the highest 
explosives. 

Where only quick-acting explosives of 
classes II or III are at hand and it is desired 
to blast with the slow action of class I, the 
object can be partially obtained by special 
methods of loading. These methods provide 
an air cushion between the explosive and the 
rock and tamping by either having the stick 
of explosive of considerably smaller diameter 
than the drill hole or by having a very porous 
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cellular tamping to separate the tight tamping 
from the explosive. 
* * “e * * 

The practical usefulness of explosives de- 
pends upon (1) their cost of manufacture; (2) 
their safety and convenience as regards trans- 
portation and storage; (3) method necessary 
for their loading and exploding; (4) their ex- 
ploding pressure; (5) the rapidity with which 
they explode; (6) the length and temperature 
of the flame. These six factors will now be 
discussed seriatim. Factor (1), or the cost, 
is often the most important factor in com- 
mercial operations like mining although for 
purposes of war it is often little considered. 
Factor (2) or safety, affects the desirability 
for all purposes, the more sensitive the explo- 
sive, the higher the freight rate by rail or boat, 
and if sensitive beyond a certain point, it can- 
not be shipped thus at all. Those explosives 
which, like dynamite, freeze at ordinary winter 
temperatures are at a disadvantage as are also 
those which, like black powder, are handled 
loose and can be easily ignited by a spark 
struck by a hob-nailed shoe on a floor spike. 
Some explosives, like imperfectly washed gun- 
cotton, are liable to explode by spontaneously 
generated heat, while others become danger- 
ously sensitive if exposed to the sun during 
shipment. The desirability of explosives be- 
longing to either of these last two mentioned 
classes is plainly discounted because of these 
attributes. The next factor (3) or loading 
and exploding, is important in connection 
with conditions such as prevail in dangerous 
coal mines (where an open light is prohibited), 
in subaqueous blasting (where both explosive 
and exploder must be unaffected by water), or 
where misfires could not be corrected. Factor 
(4), or the pressure, is what determines the 
real effective breaking force of the explosion, 
but it is modified in practice by (5), or the 
rapidity of the explosion. Slow and fast ex- 
plosives are comparable to presses and ham- 
mers for forging steel. The former exerts its 
pressure gradually until the strain exceeds the 
tensile strength of the material and the rock 
gives way along a surface of fracture. The 
latter gives a sharp quick blow which will 
shatter the surface of rock exposed to the ex- 
plosive before any fracturing action is exerted 
on the blast’s burden of rock. 

The slow explosive will detach the rock in 
large masses while the fast type may crush it 


to bits. Black powder is an example of the 
first and nitro-glycerine of the second. Ex- 
plosives with all graduations of rapidity be- 
tween these extremes are on the market. The 
fastest explosives are applicable where the 
rock is very hard to drill as, for example, in 
the case of certain Lake Superior hematites, 
or where a tremendous force must be exerted 
from confined spaces as in breaking the cut 
for development passages; also where a shat- 
tering rather than a fracturing action is need- 
ed, as in chambering the bottom of drill holes 
or in shooting oil wells. The slowest explo- 
sives are used in quarrying, for the purpose of 
detaching monoliths, or in consolidated or soft 
rock which can be fractured by a slow, pressing 
movement but only dented by a quick hammer 
blow. 

Factor (6), or the flame and temperature, is 
an important consideration for blasting in 
gassy or dusty coal mines. The so-called “per- 
missibles” are explosives made to fall below a 
minimum legal requirement as regards length 
and temperature of a flame. When one con- 
siders that a permissible like carbonite gives, 
in practice, a flame height of 15.8 ins. and a, 
flame duration of 0.0003 seconds, as compared 
with 50.2 ins. and 0.1500 seconds respectively, 
for black powder, we can see how much safer 
the permissible is to use. 





THE WAVES OF THE AIR 

We hear much from the airmen of “air 
waves,” but the subject is of interest aside 
from aviation. As a matter of fact, we have 
our being submerged in “waves” to which 
the greatest waves of the ocean are mere rip- 
ples in point of size. When a current of air 
blows across a water surface water waves 
are produced, and when a current of air 
blows across a surface of quiet air, or air 
having a different motion from the first cur- 
rent, then air waves will be produced. These 
atmospheric waves have all of the phenomena 
of water waves—troughs, crests, foaming 
breaking and spraying—but since the quali- 
ties of air and water are so different, the air 
waves have dimensions more than twenty-five 
hundred times those of the corresponding wa- 
ter waves. Thus, the greatest ocean waves 
of, perhaps, twenty-five feet, would have at- 
mospheric counterparts extending upward a 
distance of ten or twelve miles above the 
earth’s surface. The passage of these huge 
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air waves would be felt by us, since they 
would cause a stirring up of the air at the 
earth’s surface somewhat similar to that pro- 
duced by the passage of water waves over 
shoal places. The undulating movement of 
such air waves would account in part for the 
intermittent gusts of wind that we notice so 
frequently in storms. The presence of these 
waves is also indicated by the existence of 
certain kinds of regularly formed cloud 
groups, in which each cloud marks the crest 
of an air wave. 





COOLING AND DRYING BLAST FUR- 
NACE AIR IN WALES 


The cooling and consequent desiccation of 
the blast which has been so profitably applied 
in American furnaces has been adopted also 
in North Wales by the Brymbo Steel Com- 
pany, where a refrigerating plant has been 
installed by Messrs. Ransoms & Napier, of 
Ipswich. 

It is worked principally by the exhaust 
steam of the blowing engine. The essential 
elements of the absorption system used are 
shown diagramiatically in the sketch on this 
page. Ordinary liquor ammonia is placed in 
the generator and heated by means of steam. 
The ammonia gas in solution is driven off 
by the heat of the steam and passes into the 
condenser, which may be either of the shell 
or atmospheric type, where it is cooled and 
liquefied. From here the liquid is allowed to 
escape into the evaporator, where it evapor- 
ates back into the gaseous form, producing 
intense cold, the gas so formed passing into 
the absorber. At the same time the liquor in 
the generator from which the ammonia gas 
is driven off, called “weak liquor,” is allowed 
to escape slowly into the absorber, which is 
kept cool, and there it meets the gas coming 
from the evaporator and rapidly absorbs it. 
A strong solution of ammonia is thus formed, 
which is pumped back into the generator to 
be heated and the ammonia again driven off 
and used over again, the process thus going 
on continuously. In practice, additions are 
made to the above with the object of increas- 
ing the efficiency of the apparatus. The am- 
monia gas, before entering the condenser, is 
made to pass through an analyser and recti- 
fier, where the water vapour is condensed 
and passed back into the generator. A heat 
economiser is also provided to cool the weak 


liquor before it enters the absorber, and at 
the same time heat the strong liquor before it 
enters the generator. 

The evaporator may either be of the shell 
or continuous pipe coil type. In this the heat 
is abstracted from the air to be cooled, by 
evaporation of the anhydrous ammonia. The 
air is dried on its way to the blowing en- 
giné by drawing it over the cooling coils. 
In this way the moisture contained in the 
air is deposited and frozen on to the pipes. The 
frost is thawed off sections of the coils at reg- 
ular intervals by the incoming air while the 
sections are cut off the machine. The use 
of brine is dispensed with, both for abstract- 
ing the heat and moisture and for thawing 
off purposes. The cost of maintaining the 
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Ammonia Pup 
strength of brine by constant evaporation, or 
by the frequent addition of calcium, is also 
entirely avoided. 

It is impossible at the present moment to 
determine the exact benefit of the recently- 
installed plant, as it has not been long enough 
in operation, although the indications even 
now are most favourable. As far as the re- 
frigerating plant is concerned, this has work- 
ed most successfully right from the start, the 
moisture in the air being kept constantly be- 
low 1.5 grains per cubic foot. The refrig- 
erating machine has been working continu- 
ously with a steam pressure of only one 
pound per square inch. It is therefore hard- 
ly too much to say that since the details and 
construction of these ammonia absorption ma- 
chines have been perfected in order to make 
them best suited for working with low- 
pressure and exhaust steam, advantage can 
be taken of the latent heat of the steam 
which is entirely wasted if exhausted into 
the atmosphere, and in many cases where the 
steam is at present passed into a condenser 
from a steam-driven plant, a much better re- 
sult would probably be obtained by substi- 
tuting one of these machines for the condenser 
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and making use of the latent heat of the 
steam for refrigerating purposes. To work 
these machines with low-pressure steam very 
liberal surfaces have to be provided, and con- 
sequently the first cost is rather more than 
for certain makes of compression machines. 
The economy and advantages to be secured 
by their use are, however, sufficiently impor- 
tant to compensate for the slightly heavier 
cost. As only a small liquor-circulating pump 
is required, apart from the water supply, 
they are almost without working or wearing 
parts. They are therefore specially suited 
for long continuous running, and by dupli- 
cating the ammonia pump practically all the 
advantages of duplicating an entire compres- 
sion machine are secured. No heavy and 
expensive foundations are necessary, as only 
a sufficiently strong floor is required to carry 
the “dead” weight of the machine. The de- 
tails of construction of the machine are of 
the best possible character. Those parts 
which come in contact with ammonia are 
made almost entirely of steel or wrought iron. 
The vessels are of the best mild steel, welded 
throughout with jointless wrought-steel 
flanges. The tube plates and principal cov- 
ers are cut from rolled steel plates, and all 
the connecting pipes are solid drawn with 
wrought-steel flanges. The speed of the am- 
monia pump and the level of the liquor in 
the absorber are controlled quite auto- 
matically. Should a glass of the liquor-level 
gauges break, the valves automatically shut 
off, and any escape of ammonia is immediate- 
ly prevented. When the water to be used for 
condensing and cooling purposes is dirty, and 
therefore liable to cause a deposit, condensers 
of the atmospheric type are used, and the 
machine can be so constructed that all the 
parts with which the dirty water comes in 
contact can be cleaned without stopping the 
machine. 

The suggestion sometimes made that ab- 
sorption machines require more cooling wa- 
ter than compression machines is not cor- 
rect if the latter are provided with an ade- 
quate supply of water. In some cases, how- 
ever, when a proper water supply cannot be 
obtained, compression machines are fitted 
with ammonia condensers of the “evaporative” 
tvpe, whereby the bulk of the water is used 
over again. By this means the condensers 
fulfil: the double purpose of condensing the 
ammonia and re-cooling the water. The 


economy is, however, secured at the expense 
of greatly increased power required to drive 
the compressors, due to the higher tempera- 
ture of the water going over the condensers, 
When it is desirable to economise the water, 
the use of separate water re-coolers is recom- 
mended, which cool the water much more 
effectively. The extra cost incurred in in- 
stalling this type of cooler is soon repaid by 
the saving in fuel consumption alone. 





AIR SAVES ICE IN STORAGE 


The following letter from a recent issue 
of Jce seems to be perfectly self-explanatory: 

“Since starting our plant we have been 
bothered a great deal by the rapid melting of 
our ice in storage, and when the storage was 
for a long period the loss was considerable. 
We noticed at once that the greatest loss was 
from the cakes at the bottom or on the floor. 
We finally discovered the cause and then ap- 
plied a simple remedy. 

“The melting was caused by lack of air 
circulation; the floors being very smooth, air 
could not circulate under the bottom of 
the cakes. We bought a lot of lumber 1xq in. 
and 2x4 in., and first we placed the 1x4’s flat 
over the joist but did not nail them down; 
then we laid the 2x4’s crossways two inches 
apart, leaving an air space of 1 inch, sufficient 
for the circulation of the air. 

“The scheme has worked wonders. The 
melting has been reduced to the minimum; 
the ice is much easier to handle and when 
necessary to clean under this second flooring 
we have only to hook a pair of blocks to one 
side and raise it.” 

We can understand how the presence of the 
air, which is a notorious non-conductor, helped 
to save the ice, but it is doubtful whether any 
circulation of the air contributes to its effici- 


ency. Probably the drainage of the water also. 


had something to do with it. 





Glenn H. Curtiss has succeeded in building a 
combination hydroplane and aeroplane with 
which he can rise from the water or alight 
thereon. In a number of spectacular trials 
recently made at Los Angeles, California, he 
proved conclusively that his machine is emi- 
nently practical. As a hydroplane it is esti- 
mated to have made a speed of more than 
forty-five miles per hour on the surface of the 
water. 
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A SERO-COMIC VIEW OF THE PANAMA 
CANAL SITUATION* 


A sense of duty , mingled with a feeling 


of regret, is the impulse behind the words 
which follow: 

The writer has a friendly, almost a paternal, 
feeling for the U. S. Government and for the 
Canal. He has, at great personal and pecuniary 
sacrifice, sustained the high-level position of 
two administrations against enemies who have 
sought to wreck this great project by an at- 
tack upon the very foundations of the Gatun 
dam in an effort to overthrow that great en- 
gineering system of locks for a lower plan of 
sea level. He modestly claims the ear of the’ 
public on the ground that he professes to be 
an engineer, as he holds membership in all the 
societies, and that his familiarity with condi- 
tions on the Isthmus dates from the De Les- 
seps era and is founded on several personal 
visits. Lastly, he is a friend and warm ad- 
mirer of, Col. Goethals. 

The fact is that slides, too numerous to 
mention, have taken place at Culebra, and have 
already shown themselves in fissures in the 
paleozoic rocks which form the core-walls of 
the Gatun dam: It is even claimed that as this 
formation is of aqueous and not of trachytic 
origin there can be no hope that the natural 
calorific effects upon the ground will close the 
fissures, as has sometimes occurred in meta- 
morphic strata in the earth’s crust. Ancon 
hills is itself affected; no less an authority than 
Dr. Alarosa having asserted that he has dis- 
covered of late numerous cracks, exudations 
and even traces of lobnitz at the hospital. 

The writer has personally estimated that 
with a rainfall of 116% feet per annum (the 
average of 99 years on the Isthmus) there is 
likely to be an erosion through slides and fis- 
sures sufficient in 4% years’ time to level 
Ancon hill and the Gatun dam to the height of 
the third flight of locks at Miraflores. These 
figures take no account of the Chagres floods 
which have been known to greatly affect the 
difference in tide level between the Atlantic 
and Pacific Oceans. 

A Chagres flood, uniting with the heavier 
saline mixture from the Pacific and accelerated 
by a sudden slide from the Bohio might create 

*This communication was taken seriously 
by the New York Sun and published on the 
editorial page on Wednesday, May 24, 1ott. 
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a tidal wave against which the rocks of the 
Gatun dam would shake like pebbles on the 
shore at Fire Island. 

That these Culebra slides are a serious 
menace is well known to engineers at Bas 
Obispo, whose houses are in danger and who 
are even apprehensive lest the igneous rocks 
of the tertiary period on the Atlantic end of 
the Canal be some day swept away, thus de- 
stroying all of the old French canal at Porto 
Bello which forms now the only completed 
section. 

It has been noticed that the President has 
not paid his annual visit to the Canal; no group 
of progressive congressmen has gone there, 
and the new Secretary of War, the titular head 
of the work, has never been on the spot. Is 
this because of the fear of a slide? If so, let 
us not hesitate to appoint a commission, a com- 
mission of able engineers who, if they work 
like beavers, can and will build a dam, greater 
even than Ashokan or Gatun, and thereby at- 
tain the angle of rest for the alluvial algae on 
the slopes of the Culebra cut. 


W. L. S. 





INERTIA OF AIR COMPRESSOR 
INTAKE 


.The article bearing the above title, which 
was given a prominent place in the preced- 
ing issue of CompRESSED AiR MAGAZINE, was 
written by Mr. Snowden B. Redfield, Mem. 
A. S. M. E., and an associate editor of the 
American Machinist, in whose pages it orig- 
inally appeared. We wish to express our ex- 
treme regret that proper credit was not given 
when the article was printed; beyond that we 
are entirely unable to explain or account for 
the occurrence. 

It seems to be quite sufficiently proven that 
in many cases indicator cards from compres- 
sor cylinders of more than one maker do 
show at the beginning of the compression 
stroke a pressure perceptibly above that of 
the surrounding atmosphere, and Mr. Redfield 
in the article referred to and in one or two 
which have preceded it shows how the phe- 
nomenon may be theoretically accounted for. 
We are not disposed to magnify the import- 
ance of the matter because only the capacity 
of the machine and not the power economy 
of the compressor is affected. Another air 
intake condition of really more importance 
we have not as yet discovered the means of 


investigating; that is the actual temperature 
of the air enclosed in the cylinder at the be- 
ginning of compression. There is no com- 
pressor within our knowledge which would 
warrant, or indeed permit, the assumption 
that there is absolutely no increase of air 
temperature during admission, or that the 
temperature of the cylinderful of air when 
compression begins is not above that of the 
body of air from which it is drawn. 





BARGAINS IN COMPRESSED AIR 
PRACTICE 


Perhaps nowhere in engineering operations 
can we apparently come so near to getting 
something for nothing as in some of the de- 
tails of advanced and up-to-date compressed 
air practice. In the opening article of our 
present issue some of these things are spoken 
of where power economics or other advantages 
are secured or waste and inconvenience are 
avoided without any operating expense, the 
only cost involved being in the providing of 
the additional appurtenances or arrangements 
required. The presence of clean, cold water, 
is indeed called for in limited quantities, but 
there is practically no consumption or disap- 
pearance of the water, and it is just as good 
for boiler feeding or for any subsequent use 
as before. 

First there is the ordering of such arrange- 
ments as will secure the cleanest and the cool- 
est of intake air, which entails but a slight first 
cost in the installation, while the advantages 
secured extend through the entire series of 
subsequent operations. 

In two-stage or multi-stage compression, as 
compared with single stage, the additional cost 
is in the apparatus alone, while there is a con- 
stant saving of power and an avoidance of high 
temperatures for the working surfaces which 
pays many times over, and as long as compres- 
sion continues, for the outlay. 

A late refinement in stage compression is 
the use of a water separator in connection 
with the intercooler, this also performing an 
important service without operating charge. 

Then there is the aftercooler, which is not 
only a power saver by its reduction of air vol- 
ume at the very beginning of transmission, but 
it is also the conditioning apparatus which 
makes the air ready to give up its surplus of 
moisture. A water separator in some form 
should be either a part of the aftercooler itself 
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or an immediate adjunct to it, and the eco- 
nomic advantage of the combination, again 
without operating cost, cannot be cast. 

The advantage and economy of tight con- 
nections and live piping, as compared with a 
leaky system, can scarcely be said to cost any- 
thing either at the beginning or during the con- 
tinuance of operations except a little ordinary 
care and skill in erection and a minimum al- 
lowance of the same in the maintenance of 
the plant. 

It is not necessary to speak of the reheating 
of the air immediately when and where it is 
used, which seems to be only practicable for 
continuous service. The reheating of course 
costs a little in fuel, but nowhere in the entire 
range of thermodynomics is there a greater 
power bargain offered. 





THE REACH OF THE STONE 
CHANNELER 

Looking out from, say, a fifteenth or a twen- 
tieth-story window of one of the latest office 
buildings of lower New York City, one real- 
izes the vast difference between the old and 
the new constructions, and the wonderful jump 
which has been made in the building habit in 
the last score of years. 

Large masses of the old buildings still sur- 
vive, rising quite uniformly to a height of five 
or six stories, and from the irregular, approxi- 
mate level of their roofs the new buildings 
tower a dozen or a score of stories higher. 
In comparing the new structures with the old, 
it will appear that there has been not only a 
complete transformation of building methods, 
but also a’ change quite as complete in the ma- 
terials of construction, the former being largely 
the result of the latter. 

The modern building could never have been 
even planned until the steel and the stone and 
the concrete came in sight and became readily 
and cheaply procurable. The dominant build- 
ing material of the latest completed century 
was brick, with wood for the floor timbers, and 
later iron beams; now bricks are the incidental 
and the supplemental rather than the most 
essential element, and stone instead of brick 
strikes the eye in all the newer city erections. 

While there is much wondering exclamation 
and much glorification over the skyscrapers 
and the other pretentious and imposing struc- 
tures of recent years, nothing but ultimate 
pecuniary profit has dictated their erection. 


Modern buildings are a great bargain at the 
beginning, and they are built, first of all, be- 
cause they are really cheap. It has been said 
that, where the most pretentious office building 
of half a century ago cost two dollars per cubic 
foot of available space enclosed, the corre- 
sponding cost of the later erections is not more 
than one-quarter of that amount. 

One of the most persistent and effective 
cheapeners of stone production for the rebuild- 
ing and the upbuilding of our modern cities all 
over the land is the stone channeler. Not 
many who walk city streets or who ply their 
various schemes and activities in the big new 
buildings have ever seen a stone channeler at 
work, yet they all must owe a lifelong indebt- 
edness to it for helping to provide the best 
business accommodations the world has ever 
known. 

The largest single complete structure in the 
world built entirely of marble, and its exterior 
all of marble from a single quarry—the Metro- 
politan Life building, in New York, with its 
already world-famous tower—owes its exist- 
ence, among other agencies, to the stone chan- 
neler; and it may be said that, without the 
channeler, while its erection would not have 
been physically impossible, financially it would 
have been. 

The stone channeler, to a considerable ex- 
tent, -dictates or determines the kind of stone 
that we shall use for our buildings. While 
we may fret and worry about the prospective 
exhaustion of our coal and our iron, we cannot 
exhaust the stone which may be used for build- 
ing purposes. Some, however, as the granites, 
the channeler cannot cut, while others it walks 
into quite rapidly; and the latter, therefore, is 
the stone which is becoming all the fashion 
for general building purposes. 


It is a curious thing that, in contrast to the 
Metropolitan Life building, referred to above, 
as the product of the channeler, there is rising 
also in New York one of the most imposing 
structures designed and erected by man, the 
Cathedral of St. John the Divine, in whose 
erection the channeler cannot claim a promi- 
nent part. The materials of which, mostly, it 
is constructed have not been gotten out by the 
channeler. We may reasonably expect this 
building to outlive all the others within sight 
of it; but, according to our modern habits of 
change, they will, doubtless, all last long 
enough. 
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NEW BOOKS 

Home Waterworks. A Manual of Water 
Supply in Country Homes, by Carleton J. 
Lynde. New York Sturgis & Walton Com- 
pany, I91I, 280 pages, 106 illustrations; 75 
cents nét. 

This is a volume of The Young Farmer’s 
Practical Library and it is in every way so 
excellent and complete in its treatment of its 
special topic that it carries a strong presump- 
tion in favor of the others of the set, which 
thus far comprises ten numbers. Practically 
everything that could be thought of in con- 
nection with the sources of water and the 
means of conveying and using it for house 
and farm service is here presented in the full- 
est and clearest, and at the same time in the 
simplest terms conceivable. There is not a 
wasted word nor the slightest suggestion of 
padding. 





MEASURING GAS PRESSURES 

In the natural gas fields the unit of pres- 
sure is ounces per square inch, in manufac- 
tured gas distribution, inches of water; and, 
in high pressure distribution either inches 
of mercury or pounds per square inch. A con- 
venient table, which might be indefinitely ex- 
tended, for the comparison of these units may 
be arranged as follows: 
Av. ounces Inches head Inches head Lbs. per sq. 


per.sqin. ofwater. ofmercury. in. gage. 
epoukcas be 4 0.125 0.062 
EERE I 3.4 0.250 0.125 
Bookiewcus 5.2 0.375 0.185 
De psess 6.9 0.500 0.250 
Biiccwers 8.6 0.625 0.310 
OSE Rear 10.3 0.750 0.375 
Tsces ewer 12.0 0.875 0.437 
eee 13.8 1.000 0.500 
Discecnwe 15.5 1.125 0.437 
eee 17.2 1.250 0.625 
“| eee 19.0 1.375 0.687 
Se ne Atos 20.8 1.500 0.750 
‘ees 22.5 1.625 0.812 
ait 24.2 1.750 0.875 
Risisisau ss 26.0 1.875 0.937 
- ore 27.7 2.000 1.000 





TABLOID FUEL 
“Tt is stated” that experiments are being 
made by the French ministry of war to de- 
termine the efficiency of tabloid fuel. The 
tabloid is an essence of gasoline distilled on a 
ratio of .0006 of its original volume. It is re- 
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duced to a pasty consistency which may be cut 
into tablets. The new fuel is called “con- 
petroline,” and is the discovery of a French 
officer who is an expert chemist. It is said to 
be non-combustible and non-explosive. For 
practical use it is diluted with a liquid whose 
formula is carefully guarded. The tabloid 
fuel is expected to work a revolution in aero- 
nautics by reducing.the weight of fuel that is 
carried to practically nothing. Scientists have 
been at work on the problem of concentrating 
gasoline, alcohol and petroleum many years, 
and the tablet for fuel is said to solve the 
problem. It is predicted that the coal bunkers 
of ocean liners of to-day will be replaced by a 
few packing-boxes of the new fuel, and thus 
a great economy of space with no loss of 
efficiency and an avoidance of smoke will be 
attainable. These tabloids should certainly 
possess powerful medicinal properties, but it 
could never be safe to take one without at 
least a grain of salt. 





THE PARCELS POST 

The people who oppose parcels post in 
America when every other enlightened country 
of consequence has it, are just as consistent 
as those who oppose good wagon roads. Those 
persons are contributing to the express graft 
which is merely auxilliary to the railroads. 
The country merchant, even if it were true 
that parcels post would injure him, is not the 
only pebble on the beach. In the creation of 
laws, we must ever consider what is of the 
greatest good for the greatest.number. The 
farmers are going to buy where they can get 
the most for their money, whether they have 
parcels post or not.—Northwest Farm and 
Home. 





COMPRESSED AIR ON THE BRAIN 

A Washington patent attorney relates an in- 
cident regarding perpetual motion that came to 
his knowledge. He returned from luncheon 
one day to find two gentlemen waiting in his 
office. One of them had a huge roll of blue 
prints, so large that the attorney had to invite 
them into an unused room, where the plans 
could be spread out more comfortably. The 
visitor, who was the inventor, was most elo- 
quent. He had, he explained, an invention of 
a locomotive which would run by compressed 
air, the compressed air to be generated inside 
the engine itself. 

The attorney who had listened patiently to 
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these descriptions, gave a quick glance at the 
other visitor, who perpetrated a very decided 
wink. This was sufficient for the attorney, 
who, after some difficulty, got rid of the call- 
ers. He promised to look at the plans again 
at his leisure, and gravely accepted the fee 
of twenty-five cents which the “inventor” 
handed him. He dared not decline it, as he 
realized then that his visitor was mentally 
unbalanced, and that the refusal of the coin 
might be the signal for an outburst. 

As the “inventor” had left his name, the 
attorney looked up his files and found that 
the call had been made by appointment. The 
man with the perpetual compressed-air engine 
had written for an appointment, and the attor- 
ney scenting a client had invited him to call 
and bring his plans. There had been no inti- 
mation in the correspondence that the man’s 
device was of the character disclosed. The 
attorney had thus, unwittingly, courted a call 
from an inmate of St. Elizabeth’s, the great 
asylum for the insane which lies across the 
Anacostia River from Washington.—Scientific 
American. 





NOTES 


A coal mine explosion in the Banner mine 
at Littleton, Ala., April 8, entombed 128 men, 
none of whom were rescued alive. Of these 
men, 123 were convict laborers. The damage 
to the mine itself was comparatively slight, 
being estimated at $1,200. 





It has been shown that, in the ordinary 
power station, the cost of fuel ranges from 40 
to 50 per cent. of the entire operating cost, so 
that an economy of 10 per cent. on the coal 
bill represents a saving of about 5 per cent. on 
the whole cost of running the plant. 





It is understood that duralumin, the new 
alloy, is used for the metal work of the new 
British naval airship constructed by Vickers, 
Sons & Maxim. This airship is said to be 
560 ft. long, to have a lifting -capacity of 21 
tons, and to require 706,330 cu. ft. of gas. 





More drills are ruined from grit carried to 
the cylinder from the end of the air hose after 
it has been lying on the floor than from any 
other cause. Before attaching, blow out the 
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hose at full pressure, then play directly on the 
drill attachment to blow off all grit possible. 





“It is said” that in a self-balancing aero- 
plane, invented by J. F. Cooley, it is pro- 
posed to use compressed air, not only for 
starting the motor, but to keep it going long 
enough in case of failure of ignition of gaso- 
lene to prevent the serious accidents which 
have occurred from this cause in the past. 





Electric power has been sold in California 
as low as 70 cents per hundred kilowatt 
hours, or, say, 52% cents per hundred horse- 
power hours. 





A new and absurd system of tunnel driving 
has been invented by a Utah man, a patent 
for which is now pending in U. S. patent of- 
fice. The system is to direct an intense heat 
against the breast either with fuel oils or 
electricity, and after concentrating this heat 
to suddenly direct the cold-air blast against 
the heated formation. 





The heights of the larger chambers in the 
Mammoth Cave have been measured by toy 
gas ballons with measuring strings attached 
and acetylene lamps to show when the roofs 
were touched. The Rotunda was found to 
be 40 feet high and the Mammoth Dome one 
hundred and sixteen feet, while the top of Gor- 
in’s Dome could not be reached on account 
of deflecting air currents. 





At the present we have in the United 
States 350,000 miles of track, 60,000 locomo- 
tives, 50,000 passenger cars and 2,000,000 
freight cars. The weight of the locomotives 
in working order has increased from 75,000 
Ib., in 1870, to 300,000 Ib., in 1911, the Mallet 
compounds weighing even 450,000 Ib. and 
the tractivepower has naturally increased in 
the same proportion. 





For some time the United States Steel Cor- 
poration has considered plans for installing 
a cooling system in each of the hot mill de- 
partments of the plants of the American 
Sheet & Tin Plate Company. At a recent 
meeting of the Finance Committee the appro- 
priation was passed and work will be started 
at once, so that workmen in all these mills 
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in the coming summer will have the benefit 
of this arrangement for introducing cooled 
air. 





Orders have been placed by the Consoli- 
dated Gas. Co. of New York and its allied 
company, the Brooklyn Union Gas Co. of 
Brooklyn, for 21, Terry steam turbine-driven 
Sturtevant gas blowers to operate at 2,400 
R. P. M. The individual turbines are re- 
ported to be the largest yet applied to work 
of this kind, and the order is the largest yet 
received for this type of unit. 





The British engineering papers are report- 
ing the following performance in metal cut- 
ting: One man employed by the Knowles 
Oxygen Company, Ltd., cut through 42 gir- 
ders, 15x5 in. section, in 434 hours, with a 
consumption of less than 200 ft. of oxygen 
and 300 ft. of hydrogen. Reckoning labor at 
1 shilling per hour the cost figured out 6 
pence per cut. 





The chapter on natural gas from “Mineral 
Resources of the United States for 1909,” al- 
though unusually late, gives returns more 
complete than formerly. The industry sur- 
passed in 1909 the record of any previous 
year, both in quantity and in value. Of the 
total value of $63,000,000, Pennsylvania led 
with $20,475,000; West Virginia came next 
with $17,538,000; Ohio was third with $9,966,- 
938, and Kansas was fourth, with $8,293,- 
846. 





It is understood that the Southern Pacific 
has decided to begin at once the work on the 
great tunnel to be run under the Sierra Nevada 
Mountains between Cisco and Donner, Cal. 
The tunnel will be nearly six miles long. It 
will shorten the distance of the Southern Pa- 
cific across the Sierras, with a better grade 
and freedom from trouble caused by snow. 
With the completion of the cut-off to Colfax 
there will be a double track to that point from 
San Francisco. 





The huge airship which is building for the 
British navy at Vickers’ Sons and Maxim, will 
be the largest airship yet constructed, the 
overall length being 600 feet. It is of the 
rigid type, the framework being built of an 
alloy of aluminium known as_ duralumin, 





COMPRESSED AIR MAGAZINE. 


which has a strength and hardness equal to 
mild steel. The ship will have two gondolas, 
in the first of which will be a motor driving two 
propellers, and in the second a motor driv- 
ing a single propeller. The engine power 
and speed have not been yet announced. 





The increasing use of artesian wells as a 
source of water supply is making a marked 
improvement in the health conditions in some 
parts of the Philippine Islands. According 
to the recently issued Special report of the 
Secretary of War on the Philippines, 4209 
wells are already in operation. The dangers 
incident to drinking raw surface water is 
well known to all who have had experience 
in the Islands, and the people have come to 
appreciate this new source which furnishes 
a wholesome water without the former pre- 
cautions of distilling or boiling. A number 
of experiments have failed to find any water 
at Iloilo on the Island of Panay. 





It is held by high authority that matter is 
neither continuous nor homogeneous. Hydro- 
gen can be passed into a vacuum tube through 
an incandescent platinum window. In a simi- 
lar way sodium passes through glass, and this 
is a useful fact in the manufacture of vacuum 
tubes, because sodium can be passed into the 
tube to absorb the residual oxygen. Hydro- 
gen can pass through cold iron. Matter may 
therefore be generally regarded as full of un- 
occupied communicating spaces. 





Compressed air works like a charm for 
cleaning boiler tubes, leaving them as clean as 
on the day they were put in. This is the 
verdict of a correspondent of the Engineer 
who had formerly used steam hose for this 
purpose, but upon the installation in the plant 
of a large air compressor for pumping water, 
tried the compressed air method. The air 
pressure was about 200 lb. per sq. in., and the 
rest of the apparatus consisted of a 34-in. hose 
with a straight piece of 34-in. pipe for the 
nozzle. 





The Isthmian Canal Commission has con- 
tracted for 10,000,000 lbs. of dynamite to be 
used during the fiscal year ending June 30, 
1912. Saltpeter dynamite is specified and an 
analysis: of the materials will be made. If 
there is a variation of 3 per cent. from the 






















































COMPRESSED AIR MAGAZINE. 


contract strength the dynamite will be re- 
jected, and for a variation of more than I 
per cent. and less than 3 per cent. it will be 
accepted at a reduction of 15cts. per 100 Ibs. 
for each I per cent. reduction from the con- 
tract strength required. 





We know of a fellow who once, in fun, 
called: himself an “industrial chemist’”—quite 
a high sounding term. When asked what 
his line was he said that he manufactured 
carbonic acid gas. Then, he went on to tell 
that he was interested in the study of how 
to utilize a certain byproduct, carbon mon- 
In plain English, he meant that he 
was a fireman. The carbonic acid gas which 
he manufactured was the CO, in the flue 
gases; the carbon monoxide, what he called 
“byproduct,” was the CO which was form- 
ed through incomplete combustion.—Power. 


oxide. 





On the Lackawanna cut-off between Hopat- 
cong and Slateford, where some of the heavi- 
est cutting and embankment in the history of 
railroad construction is being done, a huge 
blast was recently set off which dislodged 109,- 
500 cubic yards of material. A tunnel 4 by 
5 feet was driven into the side of the hill and 
terminated in a cross tunnel of the same sec- 
tion, 91 feet in length. The amount of explo- 
sives placed in the tunnel was 21,250 pounds 
of Judson R. R. P., and 12,000 pounds of 60 
per cent. Red Cross dynamite. 





A new book of instructions printed in nine 
languages has just been issued by the Penn- 
sylvania Railroad for the government of em- 
ployees working on or about the tracks. The 
16 rules are first given in English, and fol- 
lowing it are translations into German, 
Greek, Hungarian, Italian, Lithuanian, Pol- 
ish, Slovak and Swedish. In the average 
track gang in this section of the country there 
are from three to six nationalities represent- 
ed. The poorer classes of immigrants of the 
present day are not so very ignorant; prac- 
tically all of the men can read. 





A mine disaster at the Pancoast colliery in 
Throop, near Scranton, Pa., April 7, caused 
the death of 74 persons, one of whom was 
Joseph Evans of the United States rescue 
squad. He was suffocated while wearing an 
oxygen helmet, présumably due to the failure 
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or interruption of the oxygen supply. The 
men entombed in the mine were caught by a 
fire which started in a hoisting-engine room 
on the lowest level, 750 ft. below the sur- 
face. When the fire started, 300 men were at 
work in the mine. The men killed were in a 
“blind tunnel,” escape from which was cut 
off by the fire. The bodies of the victims 
were recovered by helmeted resuce gangs on 
the day following the disaster. Death in all 


cases, according to reports, was due to suf- 
focation. 





In an effort to find a cheap substitute for 
rubber interesting experiments have been made 
with two bituminous minerals, elaterite and 
tabbyite. Material very similar to rubber can 
be produced, for which good wearing qualities 
are claimed when used in automobile tires and 
elsewhere. Other varieties of bitumens similar 
to elaterite and tabbyite have recently been 
discovered. One of these, known as wiedgerite, 
is a soft, moist material about the color and 
consistency of liver, which turns black on éx- 
posure. Wiedgerite, which is somewhat high 
in sulphur, is claimed to be especially valuable 
for the manufacture of rubber substitutes. 





The explosives chemical laboratory of the 
United States Bureau of Mines at Pittsburg, 
Pa., is contemplating a study of the influence 
of temperature and pressure upon the rate of 
burning of time fuse. It has been found that 
fuse having a normal rate of burning of 27 
seconds per foot may, under the influence 
of pressure alone, burn as fast as 8 seconds 
per foot. Conditions of temperature may 
cause it to burn as slowly as 70 seconds per 
foot. A centrifugal method has been de- 
veloped for determining the liability of ex- 
plosives to exude or “leak” nitroglycerine from 
cartridges. Many accidents have occurred 
from this cause. 





LATEST U.S. PATENTS 
Full specifications and drawings of any pat- 
ent may be obtained dy sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


APRIL 4. 


988,324. SEALING MEANS FOR VACUUM- 
JACKETS. JouHn L. Fate, Chicago, IIl. 
988,345. SANITARY VACUUM CHIP - RE- 


MOVER. Lovts S. IrGENS, Oakland, Cal. 
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988,352. eae. JAMES D. Kerr, Greens 
Fork, 

988, 354. "ESSEL sew sntnd og pee ROBERT 
re) Kine, North Tonawanda, N. 


1. The combination of a a hy of air-locks, 
each comprising a hollow open ended body por- 
tion and detachable end-closures, said body por- 
tions being of different sizes in cross section to 
adapt them to be nested one within the other. 
988,409. EQUALIZER FOR PNEUMATIC AC- 

TIONS. EUGENE T. TURNEY, Rock Island, IIl. 
988,486. PNEUMATIC SEPARATOR. Rosert 

Moopiz, Rayleigh, England. 
= 604. FLUID-PRESSURE BRAKE. 

TURNER, Edgewood, Pa. 
oss, 614. AIR- LOCK, WiLLIAM WALLACE WorTH- 
ERSPOON, New York 7 a 


WALTER 


988,648. 'GOVERNOR FOR AIR-COMPRES- 
SORS. Howarp M. P. MurpHy, Pittsburg, Pa. 
988,689.. FLUID-PRESSURE VALVE. Lam- 


BERT J. Borpo, Philadelphia, Pa. 
988,693. SPRAYING APPARATUS. 


HARRY B. 
CHALMERS, Dedham, Mass. 
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means for permitting movement of said pipe sec- 
tion whereby the air within the receptacle is 
caused to change its direction and thereby carry 
the material with which it is laden to various 
parts of the object to be coated therewith. 

988,998. AIR-BRAKE. GeEorRGE O. GALBRAITH, 

Richmond, Cal. 

989,051. POWER-HAMMER. 
Roserts, Columbus, Wis. 
989,110. SINKING DEEP SHAFTS IN 

WATER-IMPREGNATED GROUND. FRANK 

BILuines, Cleveland, Ohio. 

1. The herein described process of sinking 
shafts through water-impregnated ground which 
consists in lowering into the excavation as it is 
deepened a shaft having an air caisson at its 
lower end, in draining water from the surround- 
ing ground into said shaft through ports in the 
walls thereof above said caisson, and in pumping 
said water from the shaft. 

989,152. 


GRIFFITH D. 


ee PIANO. Apam J. 
Johnsville, N. Y. 


Hopart, St. 
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988,708. MILKING APPLIANCE. 
RICHSEN and CARL JOHANNES 
Copenhagen, Denmark, 

988,789. FLUID-BRAKE. Orro LAuBER, Essen- 
on-the-Ruhr, Germany 
988,864. AIR-BRAKE MECHANISM. 
S. CRAVENS, Lexington, 

AIR-PRESSURE 
W. WALKER, 


JACOB HEN- 
HEMMINGSEN, 


FRANK 


ANDIC: ATOR. HENRY 
Syracuse, N. 


APRIL 11. 


988,978. APPARATUS FOR. COATING OB- 
JECTS WITH SUBDIVIDED MATERIAL. 
GEORGE RB. CrAGG, Chicago, IIl. 

Apparatus for coating objects with 
divided material carried by air, 
ceptacle for the objects; a pipe section whose 
bore is in communication with the receptacle tn- 
terior; means for effecting forced passage of 
air through the bore of said pipe section; and 


988,917. 


sub- 
including a re- 


989,174. GAS AND AIR MIXER. 
MERREGE, Marine City, Mich. 

989,250. TRANSMISSION OF SOUND. Ds LIA 
M. Gray, Highland Park, IIl. 

989,296. PNEUMATIC STACKER. FREDERICK 
L. SatTTLey, Indianapolis, Ind. 


FRANK C. 


989,384. AIR-CUSHION FOR PRINTING- 
PRESSES. Rospert MIEHLE, Chicago, II. 


989,387. CASTING - MACHINE. 
MiLuts, Hubbard, Tex. 


Vircin H. 


989,460. AIR-BRAKE SIGNAL. GEORGE J. 
WESTPHAL, Oklahoma, Okla. 

989.489. AUTOMATIC SAFETY AIR AND: 
STEAM COUPLING. Cart R. Dick, New 


Smyrna, Fla. 

989,520. FLYING-MACHINE, JosepH A. BLON- 
pIN, Los Angeles, Cal. 

989.530... SUBMARINE ARMOR. 
MAcDUFFEE, New York, N. Y. 


CHESTER E. 
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989,545. 
DUST, 


APPARATUS 
DIRT, 
PURITIES 
AND OTHER FIBROUS MATERIALS. JoHN 
Hampson, Chilworth, England. 

APRIL 18. 
OILER FOR PRESSURE - FLUID 


FOR SEPARATING 
LEAVES, AND OTHER IM- 
FROM WOOL, HAIR, COTTON, 


989,558. 

















TOOLS. Lewis C. BAYLES, Johannesburg, 
Transvaal, 
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990.016 


989,562. CAN-TESTING MACHINE 
D. Brooks, Baltimore, Md. 
989,578. MOLDING-MACHINE. 


WILLIAM 


ALBERT DE- 


VILLE, Charleville, France. 
989,583. APPARATUS FOR TRANSMITTING 
POWER. James DuNtop, Dennistoun, Glas- 


gow, Scotland, 


1. In a closed circuit system for transmitting 
power by compressed air, the combination of an 
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air compressor, an isolating valve and an atmos- 

pheric valve in said circuit, and pilot valve ele- 

ments automatically controlled by the pressure 
in said system for controlling the opening and 
closing of said isolating and atmospheric valves. 

989,586. AIR-COOLING MACHINE. RosBErRT 
H. EASTERLING and WILLIAM A. EARTERLING, 
Augusta, Ga. 

989,593. MOLDING-MACHINE. James J. Fitz- 
SIMMONS, Baltimore, Md. 

989,821. PNEUMATIC OBSERVATION-TOW- 
ER. JoserH J. StorTze., Chicago, Il. 

1. An observation tower, comprising a tower, 
having air-tight walls, a piston fitting closely 
between the walls, rotative passenger carrying 
mechanism mounted on the piston, and means 
for pneumatically operating the piston. 

989.880. AIR-SUPPLYING DEVICE FOR 
FIREMEN. GerorGE W. SHAw, Buffalo, N. Y. 

989,894. PNEUMATIC INSOLE AND ARCH- 
SUPPORT. MATTHEW ByrRNE, San Francisco, 
Cal. 

989,923. COMPRESSED-GAS GENERATOR. 
HEINRICH PARZELLER, Essen - on - the - Ruhr, 
Germany. 

989.927. OBTAINING NAPHTHA FROM NAT- 
URAL GAS. GerorGE M. SAYBOLT, Jersey City, 
N. J. 
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1. The process of obtaining naphtha from 
combustible gas of natural origin and under- 
ground source of the kind supplied by means of 
wells and pipe lines to cities for consumption 
therein, which process consists in subjecting 
such gas in the requisite large amount on the 
way from its underground sources to its places 
of consumption and under a high pressure, not 
less than about thirty pounds to the square inch 
above atmospheric pressure, to a naphtha ab- 
sorbing menstruum, and by the aid of the same 
under said high pressure effecting the separation 
in industrial quantity from said gas of a natural 
gas naphtha liquid at atmospheric pressure and 
temperature and applicable to the uses of pe- 
troleum naphtha of similar volatility, substan- 
tially as described. 


990,008. LUBRICATOR. CHARLES RED, Prince- 
ton, W. Va. 


1. In a lubricator, the combination with a 
fluid pressure apparatus; of a lubricant reser- 
voir, means for leading the fluid pressure into 
the reservoir, a valve for preventing return of 
said fluid pressure from-the reservoir, a lubri- 
cant outlet from the reservoir to the fluid pres- 
sure apparatus, and a double acting fluid pres- 


sure actuated valve controlling the lubricant 
outlet. 
990,016. PNEUMATIC RAIL-SANDER. Wnu- 


LIAM B. SHULL, Goodland, Kans, 


990.042. AUTOMATIC AIR-COUPLING. PETER 
Hauey, Wellston, Ohio. 


990,085. SUBTERRANEAN PUMPING SYS- 
TEM. FReEepERICK C. WEBER, New York, N. Y. 


2. In a pumping system, the combination of 
means for creating a fluid pressure and a vac- 
uum, a liquid chamber provided with inlet and 
outlet valves normally submerged in liquid to be 
pumped, a pipe connection between said means 
and said chamber, an automatic reversing valve 
located in said pipe connection, a balanced 
duplex piston for operating said valve, a by- 
pass in each-head of said piston to permit the 
equalization of pressure on all sides thereof, 
supplemental release valves for permitting a 
predetermined maximum pressure in said liquid 
chamber to release the pressure on one side of, 
and thus disturb the balanced pressure on said 
piston and permit the direct pressure to shift 
said piston and reversing valve to permit the 
creating of a vacuum in said chamber and there- 
by cause the rise of liquid therein through said 
inlet valve. 


990,135. ENGINE -STARTER. 
Indianapolis, Ind. 


1. A mechanism for starting combustion en- 
gines including the combination with an engine 
cylinder, of a liquid fuel reservoir, a duct lead- 
ing from the top thereof to the cylinder, means 
for forcing air under pressure into the top of 
said reservoir, a liquid fuel nozzle leading from 
the lower part of said reservoir to said duct, and 
a spray plate placea in said duct with an open- 
ing svaced frorm and opposite to the outlet end 
of said fuel nozzle. 


CarRL HUNT, 


APRIL 25. 


990,213. PNEUMATIC DOOR-LATCH-OPER- 
ATING MECHANISM. JosEF ANGERSTEIN 
and WILHELM BURGERHAUSEN. Munchen-Glad- 
bach, Germany. 

990.228. TOY GUN. PrtTer W. Cours, 
ken, N. J. 

990.231. ATR-COMPRESSOR. 
Birmingham, Ala. 


Hobo- 


JAMES CROCKER, 


990.404. AEROPLANE. WILLIAM STEMMER, 
Philadelphia, Pa. 
990.409. SAND-BLASTING NOZZLE. JoHN 


P. Wa.tsH, Boston, Mass. 


990,424. EFLYING-MACHINE. BRANTLY CHAL- 
FANT, Philadelphia, Pa. 


990.707. INDICATING DEVICE FOR AIR- 
BRAKE SYSTEMS. CHARLES L. COURSON, 


Pitcairn, Pa. 
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A Two-Stage Compressed Air Gathering Locomotive—one of twenty built for 
the Pittsburg-Buffalo Company. , Wireless, Sparkless. Two-stage features add 
fifty per cent. to the efficiency and reduce the cost of installation, making our air 
haulage the most economical as well as the safest, cleanest, handiest and most 
dependable mine haulage in the world. 


address H, K, PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa. 

















LOCOMOTIVES 


OF EVERY DESCRIPTION 





Compressed Air Locomotives 


for Mine and Industrial Service 


BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA, Pa... Ui Ax 


Cable Address—“BALDWIN PHILADELPHIA” 
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demand. 


nothing. 


HIS is the specialist’s age. 


The paper that claims to reach the coal operators, the zinc industry, and the entire mining 
field, like the famous kimono, covers everything and touches 


The Black Diamond covers only one branch of the min- 
ing field, and that is the coal industry. 

Machinery manufacturers, who have used our advertis- 
ing space for MORE THAN TWENTY YEARS, Say that we reach 
the coal mine operators, mine managers and mine superin- 
tendents more thoroughly than any other paper. 


LET US QUOTE YOU RATEs. 


The man who claims to know all about everything is not in 








CHICAGO, Manhattan Building. 
NEW YORK, 29 Broadway. 
PITTSBURGH, 1502 Oliver Building. 
COLUMBUS, 509 Brunson Building. 
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McNab & Harlin Manufacturing Co. 


Your attention is called to the fact, that we have for 

meer veeee been specialists in the manufacture of EX- 
EAVY, HIGH PRESSURE and HYDRAULIC 

VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 
very promptly 

You will find these fittings illustrated in our 1909, roth 
edition catalog, copy df which we will be pleased to send 
upon request 

All of our valves are thoroughly tested and inspected 
before leaving our factory. 

We solicit your orders and inquiries, 








i taaaneee 50-56 John st... N. - 


Factory | Paterson, N. J. 











CLASSIFIED BUYERS’ GUIDE 


Air Cylinder Oil. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Chieago Pneumatic Tool Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Standard Oil Co. 
Vacuum Oil Co. 


Air Lift Pumps. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co 
Harris Air Pump. Co. 
Ingersoll-Rand Co. 
MeKiernan-Terry Drill Co. 
Westinghouse Air Brake Co. 
Air Gauges. 
Galigher Machinery Co. 
McKiernan-Terry Drill Co. 
Westinghouse Air Brake Co. 


Air Receivers. 


Baldwin Locomotive Works 
Bury Compressor Co. 
Chicago Pneum. Tool Co 


Curtis & Co., Mfg. Co. 


Gardner Compressor Mfg. Co. 


Harris Air Pump Co. 
Ingersoll-Rand Co. 
Janney, Steinmetz & Co. 
McKiernan-Terry Drill Co 
Pangborn Co., Thomas W. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co 
Sullivan Machinery Co 
Westinghouse Air Brake Co. 
Air Tanks. 


Baldwin Locomotive Works 
Bury Compressor Co 
Chicago Pneum. Tool Co. 


Galigher Machinery Co 
Harris Air Pump Co 


MecKiernan-Terry Drill Co. 
Pangborn Co., Thomas W. 
Porter Co., H. K. 
Westinghouse Air Brake Co. 


Aftercoolers, Air. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co 
Sullivan Machinery Co. 
Belting. 
Republic Rubber Co. 
Edw..R. Ladew. 
Belt Dressings. 
Jos. Dixon Crucible Co 
Blowers. 
Cameron Stm.Pump Wks,A:S. 





Ingersoll-Rand Co 
Janney, Steinmetz & Co 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co 

















The 20th Century Air-Lift 


Space will not allow us to illustrate all wells we have pump- 
ing with our equipment, so we are pleased to give you some 
figures that will be of interest on the WELL, which is shown 
herewith under pumping conditions. 

The water from this well is discharged under our umbrella 
well top and flows into the weir box where it is accurately 
measured. 

Size of Well 10 in. Size of Water Discharge 6 in. Depth of 
Well 800 ft Pumping Level 50 ft. Rated Capacity of Pump, 800 
gallons per min. Gallons being delivered over weir 1296 per min. 

WE ALWAYS EXCEED OUR GUARANTEE. 


The absence of all obstructing mechanism in the well allows 
each well to operate to its entire capacity. 


Every Plant Installed Under Guarantee. 


Harris Air-Pump Company 
INDIANAPOLIS, INDIANA 
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No Up-Keep Drain 


National Portable Air Compressors are 
rugged, compact Outfits, built to ‘stand up” 
under hard service. Excellent material, 
especially selected for its durability, and 
carefully assembled by skilled workmen, 
have made them so. Combine with these a 
practical experience of over 15 years in com- 
pressor manufacture and you have the 
reason for the superior.efficiency of National 
equipments. 











Type “H-2” Portable Outfit 


With them there is No Up-keep Drain. An 
occasional oiling is the only care they re- 
quire to insure positive, reliable operation at 
all times. Judged by the right standard of 
construction value, National Portable Out- 
fits are the cheapest in the end. Furnished 
with either D. C. or A. C. motor. Capacities, 
11 to 75 cu. ft. of free air per minute. 


Write to-day for yvour copy of 
Publication S-91. It fully describes 
and illustrates our various designs 


National Brake 
~& Electric Co. 


Milwaukee . . Wis. 


NEW YORK, 111 Broadway. 
CHICAGO. 1344 First Nat’l Bank Bldg. 
PITTSBURG, 9th and Penn Ave 

ST. LOUIS, 405 Security Bldg. 
LONDON, ENG., 14 Great Smith St. 











THE ERIE UNLOADER—NEW STYLE 


For Single, Duplex and Multiple Stage 
Steam, Belt or Electric Driven 


AIR COMPRESSORS 





Maintains practically a constant air pressure, what- 

ever the requirement. Completely unloads and 

loads Compressor without shock or strain. 
Circulars on application to 


JARECK! MFG. CO., - ERIE, PA. 


ALSO COMPRESSOR GOVERNORS 

















ESTABLISHED 1895. 


The Quarry 


THE ORGAN OF THE 


Stone, Marble, Slate, Lime, Clay, and 
Cement Trades. 
— CIRCULATING AMONGST — 


Quarry Owners and Managers, Architects, 
Engineers, Surveyors, Stone 
Merchants, ‘Etc. 


Price, 6d. Monthly. Subscription, 7s. 6d. per 
annum, post free. 


Advertising Rate on Application. 





— OFFICES — 
30 AND 31 FURNIVAL STREET, 
HOLBORN, LONDON, E. C. 
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The DRUCKLIEB 
Multiple Injector 


Sand Blasts 


Large Sand Capacities. 
Several Nozzles, operated together 
or independently. 


Sand Blast TUMBLING BARRELS 


For Cleaning Small Castings. 
Made by 


J. M. BETTON 
178 Washington St., New York 


Sales Agents: nur Maxwell & Moore, Inc., New 
York, Chicago, Boston; Harron, Rickard & McCone, Ltd. 
San Francisco and Los Angeles, Cal.; Reeves & Skinner 
Machinery Co., St, Louis, Mo.; The J. D. Smith Foundry 
Supply Co., Cleveland, O ; The E. A. Kinsey Co.. Cincin- 
natti, O.; Frederic B. Stevens, Detroit, Mich.; The Cald- 
well Bros. Co., Seattle, Wash.; Central Foundry Supply 
Co , Columbus, O.; The Fairbanks Co., New Orleans, La.; 
Canadian-Rand Co., Montreal and Toronto, Canada; 
Fenwick Freres & Co., Paris, France; Consolidated Pneu- 
matic Tool Co., London, England; Pneumatic Tool Co., 
St. Petersburg, Russia; Agar, Cross & Co., Ltd., 





WHY NOT USE THE 


POWELL Air Gun Valve 


Blows your work bench, machine tool, in fact 
everything, perfectly clean. a gee is another 
case of ‘Press The Button.” rder a sample. 


The Wm. Powell Co., Cincinnati, 0. 





For Air Pressure, Oxy- 
gen and Hydrogen 


TANK 


Gasoline Tanks 
For Automobiles and Motor Boats a Specialty 
Write for new Price List 


SEAMLESS STEEL 
SHELLS AND SHAPES 








T 7 
aw A 
N N 
K K 
—} SPECIALS TO ORDER Ss 


LEAKLESS-RIVETLESS 


JANNEY, STEINMETZ & CO., © PHILADELPHIA 














Argentine Republic. 





BRANCH-NEW YORK 





Blowing Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 


Brakes, Air. 


National Brake and Electric Co. 

Westinghouse Air Brake Co. 
Channelers. 

Galigher Machinery Co. 

Ingersoll-Rand Co. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Charging Stations. 


Baldwin Locomotive Works. 
Porter Co., H. K. 


Coal Cutters. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Coal and Ore Elevator Buckets. 
Clark Co., W. J. 
Galigher Machinery Co. 
Compressors, Air and Gas. 


Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 


Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
National Brake and Electric Co. 
Pangborn Co., Thomas W. 
Powell Co., Wm. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 


Compressor Fittings, Air and Gas. 


Chicago Pneum. Too! Co. 
Galigher Machinery Co. 





Gardner Compressor Mfg. Co. 





Gardner Compressor Mfg. Co. 
Mason Regulator Co. 
Powell Co., Wm. 
Republic Rubber Co. 
Compressor Regulators. 
Chicago Pneum. Tool Co. 
Gardner Compressor Mfg. Co. 
Mason Regulator. Co. 
Core Drills, Diamond. 
Sullivan Machinery Co. 
Core Drills, Diamondless. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Core Making Machinery. 
Pangborn Co., Thomas W. 
Corliss Engines. 
Cooper Co., C. & G. - 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Drill Sharpeners. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
T. H. Proske. 
Dust Exhaust and Collector Systems. 
Pangborn Co., Thomas W. 
Electro-Pneumatic Machinery. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Engine Room Appliances. 
Galigher Machinery Co. 





Fans, Ventilating. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Foundry Appliances. 
hicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 


Foundry Facings. 

Jos. Dixon Crucible Co. 
Graphite Commutator Brushes, 
Jos. Dixon Crucible Co. 
Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 

Graphite Greases. 


Galigher Machinery Co. 

Jos. Dixon Crucible Co. 
Graphite Paint. 

Galigher Machinery Co. 

Jos. Dixon Crucible Co. 


Hammer Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Hammers, Calking and Chipping. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 

Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 


Hammers, Riveting. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Helmets, Sand Blast. 
J. M. Betton. 
Pangborn Co., Thomas W. 
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Brown & Seward a 
R 


Theory and Computations 


| An Engineer's Handbook 
PATENTS By ELMO G. HARRIS, C. E. 


The book is thorough und accurate. Asa 
mathematical book it is made valuable by 
full charts, tables, formulas and problems. 
PATENT CAUSES Brief and concise, it might well be regarded 

as an engineer’s handbook on this important 
subject. 


EDWARD C. SEWARD ROBERT B. SEWARD 


E. CLARKSON SEWARD 








and 





136 pages, 6x9, illustrated, $1.50 (6s 6d) 
net, postpaid. 





OFFICES: FOR SALE BY 
The Compressed Air Magazine Co. 
261 Broadway : : NEW YORK 11 Broadway, New York City 


























Ready for Delivery 


COMPRESSED AIR MAGAZINE 


Volume XV---1910 
Bound in Black Cloth—Gold Letters 


This latest complete volume constitutes the most up-to-date reference and text- 
book on all applications of compressed air in all the industrial, mining and 
scientific world. 

A valuable feature is the list of patents issued in 1910 on compressed air devices 
and flying machines. 





384 PAGEs.. FREELY ILLUSTRATED. 
Price, $2.00 (8s) Net, Postpaid. 


The Compressed Air Magazine Company 
11 Broadway, New York City 
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AIR 


EDITED By 





COMPRESSED 
INFORMATION 


W. L. SAUNDERS 


A book of more than 1,100 pages, 
made up of the best papers on 
pneumatic subjects published in 
COMPRESSED AIR MAGAZINE 
during a period of years, 
classified under the three divisions 
of Production, Transmission and 
Use; an authoritative cyclopedia of 
useful data and experiences on all 
matters relating to compressed air. 


Price $5.00 


Compressed Air Magazine 
Bowling Green Bldg. 


New York 


and 








Positive---yet flexible 
as steam or electric 


But More Economical Than Either. 
Lower First Cost, Lower Operat- 
ing Cost, Lower Maintenance Cost. 


THE CURTIS 
PNEUMATIC ELEVATOR 


is especially suitable for industrial plants as 
their speed control is perfect and automatic, 





and does not rely 
on the operator. Is 
not affected by 
dust, dirt or damp- 
ness—cannot drop 
its load, or over. 
travel and wreck 
itself. 





If interested, write 
us for particulars. 


Curtis Mfg. Co. 
1590 Klenlen Ave. 
ST. LOUIS, Mo. 

















Hoisting Machinery. 
Galigher Machinery Co. 
Lidgerwood Manuf. Co. 
Sullivan Machinery Co. 

Hoists, Air. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 

Hose Coupling and Clamps. 
American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Clark Co., W. J. 


Cleveland Pneumatic Tool Co. 


Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Sprague Electric Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Hose, Sand Blast. 
Pangborn Co., Thomas W. 
Hose, Steam and Air. 
American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Goodrich Co., The B. F. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Republic Rubber Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Injectors. 
Penberthy Injector Co. 
Locomotives, Compressed Air. 
Baldwin Locomotive Works. 
Galigher Machinery Co. 
Porter Co., K. 
Lubricating Graphite. 
Jos. Dixon Crucible Co. 
Galigher Machinery Co. 
Lubricating Greases. 
Borne, Scrymser Co. 


Fiske Bros’. Refining Co. 
Galigher Machinery Co. 


Lubricating Oils. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Ingersoll-Rand. Co. 
Standard Oil Co. 
Vacuum Oil Co. 
Lubricators. 
Powell Co., Wm. 
Magnetic Separators. 
Pangborn Co., Thomas W. 
Meters, Air. 
Ingersoll-Rand Co. 
Metric Metal Works. 
St. John, G. C 


Mining Machinery. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Motors, Air and Gas 


Galigher Machinery Co. 
Ingersoll-Rand Co. 

National Brake and Electric Co. 
Stearns-Roger Mfg. Co. 


Nozzles, Air and Sand. 
Curtis & Co., Mfg. Co. 
J. M. Betton. 

Pangborn Co., Thomas W. 

Oil Cups. 

Galigher Machinery Co. 
Powell Co., Wm. 

Ore Concentrating Machinery. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 

Pile Drivers, Pneumatic. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 





Chicago Pneumatic Tool Co. 


Chicago Pneumatic Tool Co. 


Chicago Pneumatic Tool Co. 





Pipe Joint Compound. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 


Plug Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Pumping Systems, Pneumatic. 
Bury Compressor Co. 
Curtis & Co., -Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 

Pumps, Air. 
Cameron Stm. Pump Wks, A. S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 


Pumps, Pneumatic Displacement. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 

Pumps, Steam. 

Cameron Stm. Pump Wks, A. S. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 

Quarry Machinery. 

Bury Compressor Co. 
Cameron Stm. Pump Wks, A. 8. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
MecKiernan-Terry Drill Co. 
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SELF-DRAINING RE-STARTING 











AUTOMATIC 


25 years’ experience in injector 


construction has made the Pen- 
meen A copy of our new magazine “‘Injector 


INJECTORS 


Over 625,000 of these injectors 
have been made and sold during 
the last quarter century. 
berthy Automatic the world’s most 


efficient boiler feeder. Pinweeriy) 6 Talks,’’ will be sent free. 


PENBERTHY INJECTOR CO. Detroit, Mich., U. S. A. 




















SECOND EDITION, REVISED AND ENLARGED 





COMPRESSED AIR PLANT 


THE PRODUCTION, TRANSMISSION AND USE OF COMPRESSED AIR, 
WITH SPECIAL REFERENCE TO MINE SERVICE 


By ROBERT PEELE 


Mining Engineer and Professor of Mining in thc School of Mines, Columbia University 


As compared with the first edition the size of the second edition is increased 174 pages and the illustra- 


tions increased 97 figures. The price is advanced from $3.00 (12s 6d) net) to $3.50. net (15s net). 


For sale by The Compressed Air Magazine Co., Il Broadway, New York City 
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Sullivan Machinery Co. Bs bs 9? 
Reducing Valves. he 

Mason Regulator Co. 
Rock Drills, Air and Steam. 


Rock Drills, Electric-Air. 


Sand Blast Machinery. 


Sand Blast Systems. 


Sand Handling and Conveying Ma- 
Sand Riddling Machines. 


Stone Tools, Pneumatic. 


Tools, Pneumatic. 








Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 


Chicago Pneumatic Tool Co. CH I P PI N G Ho A M M E R 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 








combines __ efficiency, 
durability and simplic- 
ity; consequently is 


‘The 
Ultimate 
Tool’’ 


where these salient 
features are recognized 


4 
Geo. Oldham & 


Son Company, 


FRANKFORD, 
PHILA., Pa. 


Manufacturers of Pnen- 
matic Tools and 
Appliances. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 


Curtis & Co., Mfg. Co. 

J. M. Betton. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 


Pangborn Co., Thomas W. 


* chinery. 
Pangborn Co., Thomas W. 


Chicago Pneumatic Tool Co. 
Pangborn Co., Thomas W. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 

















Stearns-Roger Mfg. Co. 
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THE only publication in the 
world devoted exclusively 
to the boiler-making industry is 











ie 


BOILER MAKER 


4 








Subscription Price, $1.00 per 
year Domestic, $1.50 Foreign 
Free Sample Copy 








DRILLG—Rock-HAMMER-cone 





115 BROADWAY, NEW YORK CITY NEW YORK CITY 


The 
ain compressors, |BOILER MAKER 
FOR FULL PARTICULARS WRITE 17 Battery Place 


McKIERNAN-TERRY DRILL CO. 
















For the Lubrication of Air Compressors 


OILS OF SUPERIOR QUALITY 


Are Required. 


“Aeroil?? ana “*Paragon’’ 


AIR COMPRESSOR OILS 
Are Superior Oils. 


AIR and STEAM CYLINDER and VALVE 
DRILL OILS OILS 


——— MADE BY —— 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 
FALL RIVER 





PHILADELPHIA 
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The ST. JOHN 


INDICATING AND RECORDING 


AIR METER 


Measures “All of the Air’ at 
all Pressures and Temperatures. 








SEND FOR BOOKLET 


THE ACCURACY OF THIS 
METER IS GUARANTEED. 


G. C. ST. JOHN 
140 Cedar Street 
New York 














Qestcott Proportional Meter 


WITH SPONGE DIRT AND MOISTURE COLLECTOR FOR MEASURING AIR 


In Any At Any 
Volume up Pressure up 
to 4,000 to 500 Ibs. 
cubic feet per square 
per minute inch 














—— MANUFACTURED BY — 


Metric Metal orks : : Grie, Pa. 
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“Chicago Giant’ 
ROCK DRILLS 


Keller Stone Tools 


Surfacers 


Plug Drills 
Hammers, Etc. 


A full line of accessories. 





SPECIAL PRICES on CARVING TOOLS 














Too well and favorably known to need 
special comment. 


MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


CHICAGO 


Branches Everywhere 


NEW YORK 





WESTINGHOUSE 
Air om 
Compressors 


The best small air compressors 
made for service where extreme 
simplicity, minimum weight, 
extraordinary durability and 
low maintenance cost are gov- 
erning considerations. By mod- 
ifying the standard sizes of air 
cylinders, a wide range of ser- 
vice is afforded. 


Our publication No. 9012 
illustrates many interesting 
applications of Westinghouse 
Compressors, and contains 





Westinghouse Port- 
valuable tables of useful im= adie Compressor. (Air 


Cylinder smaller than 
Steam Cylinder.) For 
High-Delivery Air- 
Pressures, 


The Westinghouse Air Brake Co., 


.“~. PITTSBURG, PA. 


New York Chicago St. Louis 
Canada: Hamilton, Ontario. 


formation for users of com- 
pressed air. Send for it. 





A Noiseless Air Compressor 


BURY COMPRESSOR CO. 


A ERIE. PENNA. LS All Sizes. 
Triumph Msc All Types. 
in EXPENSIVE rsiha Built to meet 
Pneumatic — any 
Engineer- Engineering 
ing. Requirements 


OPERATING 
WITHOUT APPARENT 





Cut below illustrates Bury Compound Air Duplex 
Steam Air Compressor equipped with Bury Patented 
Automatic Pneumatic Force Feed Oiling System. 


Most Simple, Most Perfect, Highest Quality Throughout 





BURY COMPRESSOR CO., ERIE, PA. 


WE SOLICIT YOUR INQUIRIES. 
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